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ing recent months. Each is a thoroughly modern 

machine with distinctive features which offer valuable oper- 
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Defines the Road curb installed by -La Fera 
Grecco Contracting Co 
Newark, N. J. Curb Man 
ufacturer, Porete Mfg. Co 
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ail 





; This White Concrete Reflecting Curb 
increases visibility to an amazing 
degree. It dominates the road by 
day, adequately defining the center 
island, and is even more visible at 
night. The curb shown is on the ap- 
proach to Passaic River Bridge, 
Route 25, Kearny, N. J. 


Night falls. It is clear. The road is dry. 
Under car headlights only—no other 
illumination—the curb stands out 
sharply, defining the road. The saw- 
tooth faces of the curb, which lie 
approximately perpendicular to the 
headlight rays, catch and reflect the 
light back to the driver, and thus 
make the curb visible. 





On a rainy night water fills the 
indentations in the concrete road, 
causing it to reflect most headlight 
rays away from the driver. The road 
is blacked out. But when the road 
seems to disappear, reflecting curb 
shows up at its best. Water on the 
reflecting faces causes them to act 
more like mirrors—and they direct 
even more light back to the driver. 





VISIBILITY OF THIS CURB HELPS TO CUT 
ACCIDENTS. iT IS EASY TO INSTALL, PER- 
MANENT, AND ECONOMICAL. 


For complete information, write 
Universal Atlas Cement Co. (United 
States Steel Corp. Subsidiary), 
Chrysler Bldg., N. Y. C. Offices: New 
York, Chicago, Philadelphia, Boston, 
Albany, Pittsburgh, Cleveland, Min- 
neapolis, Duluth, St. Louis, Kansas 
City, Des Moines, Birmingham,Waco. 

RS-M-17 
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LETS LOOK AT WHAT 
WERE DOING AND WHY 


Assumptions Made for Deducing Engineering Formulas 
Should Always be Investigated 


devote a large part of my time to a consideration of 

the service records of our state highway bridges. 
The data collected have, I believe, made it possible to 
present some facts and ideas connected with the strength 
and performance of structures, a subject not commonly 
discussed in current engineering literature. 

The details of important structural failures are usually 
published, but when structures continue to serve their 
purpose without having attention attracted to them by 
some major failure it is hard to find out how efficiently 
they do serve the purpose for which they were built. 

It is hoped that some highlights on this question of 
structural efficiency, as exemplified by our experience 
with highway bridges, will be of interest. 

Because of certain laws, more or less peculiar to Cali- 
fornia, its highway officials are forced to take a re- 
sponsible interest in the safety and carrying capacity of 
bridges. The Motor Vehicle Code of the state says that 
whenever in the judgment of the Department of Public 
Works, any bridge or other structure, over which it has 
jurisdiction, will not “sustain with safety to itself” the 
maximum loads permitted under the code, that depart- 
ment shall determine what load it can safely sustain. It is 
a very definite instruction, but its proper administration 
opens a veritable Pandora’s Box of engineering troubles 
that we are trying to solve. It can be seen that if it is 
not given proper consideration it will result in either a 


Ps several years my work has required me to 
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A Beam With Little Regard for the Common Law 


hazard to traffic on the one hand, or an unnecessary 
hardship to the hauling of commodities on the other. 


First Record of All State Highway Bridges in 1928 


Prior to 1925, this state only maintained such sections 
of the highways as had been built under its own super- 
vision—in accordance with proper specifications and in- 
spection,—and a few county built bridges accepted as 
being built to the same standards as its own. In January, 
1926, in accordance with a new law, the state took over 
for maintenance the best traversible road along each 
state highway route. With these roads it had to take over 
for maintenance, bridges of every conceivable condition 
and standard of construction. A year or so thereafter a 
field inspection was made of every bridge on the high- 
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It All Depends Upon the Point of View 


way system, with sufficient detail to obtain a general idea 
of its condition and strength, and to pick out those struc- 
tures most in need of further attention. This work, com- 
pleted in 1928, resulted in the first record of all bridges 
on the state highways and their location that was ever 
made. 

At the time this was done, heavy commercial vehicles 
had only started on the way to their present develop- 
ment—both as to number and concentrations of weight. 
The mileage of state highways was then less than half 
of what it is now and the gas tax funds available for 
construction work were larger. (At that time the cities 
did not get “4c from the gas tax.) Furthermore, ideas 
on how to proceed in the matter of posting bridges for 
the safe load were somewhat hazy and the responsibility 
that is placed on highway officials not fully realized. 
Because of these conditions, and the press of other work 
considered more important at that time, the investiga- 
tion of bridges was limited to obtaining data for the 
most needed repair and reconstruction work. 

Notable improvement had been made in the condition 
of bridges on the state highways when, in 1931 and 
chiefly in 1933, additional county roads were taken into 
the system which practically doubled the mileage up to 
that time. These added roads were, to a large extent, 
secondary in importance and, consequently, the bridges 
on them were of lower standard and in poorer condition 
than those on most of the roads of the original system. 
The effect of the increasing weight concentrations on 
trucks, and their number, was being felt. Several cases 
where light steel spans completely collapsed primarily 
because of careless operation of vehicles, occurred, for- 
tunately without loss of life or serious injury. These 
occurrences brought home the serious possibilities of 
such an accident resulting fatally, and particularly if it 
was of a spectacular nature. 


Duties of Special Section of Bridge Department 


It was then realized that a larger and more com- 
pletely equipped organization was necessary to properly 
take care of the situation. The duties of the section of 
the bridge department assigned to this work may be of 
interest as showing the nature of the information we 
obtain : 

1. Making periodical field inspections and recording 
pertinent data in connection with all state highway 
bridges, and other special bridges when requested. 

2. Preparing plans and making recommendations for 
the needed repairs to the bridges, or for strengthening 
them when this is economical or practicable. 

3. Determining the safe load that can be allowed on 
every bridge not able to carry the legal loads. 

4. Carrying on research work in connection with 
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proper determination of the safe load on structures, eco- 
nomic methods of maintenance and the improvement of 
future bridge design. 

5. Doing all statistical work and making technical 
studies connected (sometimes rather remotely) with 
bridge design, construction or maintenance, that is re- 
quested of it. 

Planning and making repairs or improvements to ex- 
isting bridges, in an efficient manner, is an important 
and interesting subject by itself. This article will be 
confined, however, to a comparison of the actual be- 
haviour of structural members with that assumed or 
expected in designing them. The subject may be gener- 
ally covered by seeking the answer to such questions as: 

1. Do actual evidences of structural strength check 
the design calculations and, as a corollary, do structural 
members actually function in the manner expected by 
the designer? 

2. Are the actual loadings and other forces to which 
a bridge is subjected analogous to those assumed in 
designing ? 

3. How does the service life and amount of mainte- 
nance compare with what we are accustomed to expect 
under different conditions of service? 


That Inborn Reverence for Precedent - 


Persons who have not been faced with the problem 
of determining the actual load a structure will sustain, 
are likely to take it for granted that the actual strength 
of its members is directly in proportion to that found 
by application of the commonly accepted design rules 
and formulas. Also, their inspection of structures in use 
is usually confined to looking for failures or signs of 
weakness which are the result of faulty materials or 
details of construction. They seldom see or have a 
chance to find out if some parts are too strong, or, at 
least, if they are relatively much stronger than others, 
which means that either the stronger ones are too strong 
or the weaker ones too weak. This is important, as it 
involves the question of getting the same service for 
less cost, or, perhaps, a little less service for a much 
lower cost on the one hand, and the stability of the 
structure on the other. 

Those who have been faced with the problem of find- 
ing the maximum load a structure will safely carry, soon 
discover that the rules and formulas that are commonly 
used to check the stresses when designing a new bridge, 
have many limitations when used indiscriminately for 
the purpose of determining the actual strength of its 
members. If this fact is not understood, the conclusions 
reached are quite likely to be absurd in the light of actual 
experience. 

After the truth dawns upon us it seems rather in- 
comprehensible that this was not apparent at the 
start, but it can probably be attributed to ingrained 
habits of thought, and an engineer’s inborn reverence 
for precedent. 


That Unholy Reverence for Traditionally 
Accepted Formulas 


Like doctors, we engineers try to give outsiders the 
impression that our work is based on an exact science 
and that we know just exactly what we are doing all the 
time. Apparently we have acted that way for so long 
that we have come to believe it ourselves. (Of course, 
this refers only to those of us engaged in structural 
work. Any apparent similarity to other engineers, alive 
or dead, is purely coincidental.) Many of our so-called 
“fundamental formulas” or criteria for determining the 
stress in structural parts have been in use for so long 
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a time that their origin, and the assumptions made in 
deriving them, have been forgotten. We are accustomed 
to thinking of them as axioms in any man’s language. 

Our unholy reverence for traditionally accepted for- 
mulas and set rules of procedure, can probably be traced 
to our school training. Most of us dozed contentedly 
through our introduction to the laws of physics and the 
principles of mechanics. When called upon later to ex- 
plain or work out problems we found that the application 
of some formula given in our text book gave the right 
answer—at least an answer that satisfied the professor. 
In order to get by we continued thrgugh school looking 
for the right formula, or rule, in the right book until it 
became a habit, and we came out of college with the 
feeling that any engineering problem could be solved if 
the right rule in the right book could be found. (It wasn’t 
until I afterward met some of the men who wrote the 
books and realized they were human beings like myself 
that I began to wake up.) 

At any rate, we have used a set procedure so long— 
with a considerable degree of success within the field it 
was intended for—that we can’t help feeling somewhat 
surprised when results obtained through its use do not 
check with actual experience. When this happens there 
is a tendency to stretch a point in order to make the 
results compatible with the traditional theory. 

Several years ago, an arch bridge had to be abandoned 
and it was decided to test it to destruction. It was found 
impracticable to pile enough load on it to break it down, 
it was bombed without serious damage and finally drilled 
and torn to pieces with explosives. As I recall, from this 
proceeding came the conclusion that, if the stiffness of 
the arch superstructure was taken into account, the arch 
acted just about as anticipated by the design theories. If 
this is so it revises my idea of what a designer thinks of 
when planning an arch bridge. 


Consider the Ordinary Beam Formula 


Let us take a moment to look into the difference be- 
tween true physical or mechanical principles and the 
criteria we use to design structural parts. Take the ordi- 
nary beam formula, one of the so-called fundamental 
formulas used by the structural engineer, and one that is 
familiar to all engineers if only from the memory of their 
school texts. To many it seems as fundamental as the law 
of gravity and as universally applicable. In the first place, 
it is not even theoretically correct if the beam is very 
short in comparison to its depth, but let us confine our- 
selves to long slender beams where it comes fairly close 
to being correct. Simple geometry, and the principle of 
the lever tell us how much the top or bottom fibers will 
stretch under a given load and assuming the material to 
be elastic (which means that stress is proportional to the 
amount of stretch), we can compute the stress in these 
outer fibers. 

Now, in order to determine the maximum load a beam 
will support, it is customary to say that the stress in the 
outer fiber must not exceed the elastic limit, or, perhaps, 
the yield point. What is meant by this? We put a steel 
bar in a testing machine, run the machine at a certain 
rate, and when the pull of the machine gets out of pro- 
portion to the stretch of the bar, or when the bar will 
continue to stretch without additional pull, we read the 
load on the machine and divide it by the original area of 
the bar. As the bar stretches the area gets smaller—its 
cross section is reduced—but we arbitrarily use the 
original section ard call the answer arrived at, the elastic 
limit or the yield as the case may be. It is not very evident 
why the figures so obtained should be the computed 
stress in a fiber at its elastic limit but let us assume that 
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On the Right—An Assumption We Use in Steel Design is Based 

on the Tension Test. We Divide P, by X* and Use the Result as 

Unit Stress for Design Where the Cross Sectional Arca is w*. 
P: Is Considerably Greater Than P, 


On the Left—A Case Where, Mathematically Speaking, a Greater 
Load, P; Can Be Carried if a Sliver Is Removed From Top and 
Bottom of Beam 


the difference is not great. The point to be made is that 
this fundamental formula is largely empirical and there- 
fore, must be tested before it can be accepted as true in 
all cases. 


When the Formula Is Unable to Tell the Difference 


Furthermore, the common assumption that exceeding 
the elastic limit of the outer fibres means putting a per- 
manent bend in the beam is not correct. Take the classic 
example of the round or diamond-shaped beam section. 
It can be proved by mathematics on the basis of stress in 
the outer fiber, that a heavier load can be carried if we 
cut a sliver off the top and the bottom of the beam. While 
this deduction is mathematically accurate, common sense 
tells us that it is a bunch of horsefeathers. Look at it this 
way: if the outer fibers are stretched a bit and the load 
is then taken off, the beam will go back to about its 
original shape because of the pull of the other fibers. In 
doing so it will put compression in the lower fibers which 
are permanently elongated. When the load is applied 
again we will have first a decrease in the compressive 
stress until it is all gone, then tension will occur but it 
will not reach the elastic limit this time. You see the 
formula is unable to tell the difference between com- 
pression coming out and tension going into a fiber. 

The load that an ordinary beam will carry, before it is 
permanently kinked may be 50 per cent more than that 
which theoretically stresses the outer fibers to their elas- 
tic limit. It depends, of course, on the cross section—the 
difference is large in the case of the diamond shaped 
section and much smaller in the case of a very shallow 
beam. 

Let us now go a step further. Take the case of a fixed 
end beam under a uniform load. Applying the beam for- 
mula, the computed stress in the outer fibers at the sup- 
ports reaches a critical figure first. Let these fibers 
stretch beyond the elastic limit so other parts of the beam 
take more of the load, then remove the load. As before, 
the stretched fibers are pulled back and compressed. The 
next time the load is applied, the action of the beam up 
to the point where the fibers at the center reach the so- 
called elastic limit will be quite in accordance with the 
theory of elasticity. 

The load that the beam may carry by this assumption 
is 33 per cent greater than the usual limitation as to 


























































Common Practice Formulas Shown. Eighty-Three Per Cent More 
Load May Be Carried Than Common Practice Says Is Safe 


maximum stress at the support would permit. 50 per 
cent plus 33 per cent is 83 per cent more load than com- 
mon practice says is safe. This difference is what we 
engineers refer to as approximately correct. 

Now just one step more—in order to demonstrate an- 
other point. Suppose this load which we see has stressed 
some of the fibers beyond the elastic limit, is applied 
alternately to opposite sides of the beams. In this case 
the fibers will be continuously stretched, first on one side 
and then on the other and will ultimately break, as does 
the lid of a tin can when you bend it back and forth. 
Thus, if we are to obtain the benefit of using higher 
allowable stresses we must pay more than ordinary at- 
tention to the possibility of reversal of stress .More eco- 
nomic design practice therefore means more care and 
expense in designing, but it seems that it is hard to find 
substitutes for brain work and the assumption of re- 
sponsibilities if progress is to be made. 


Reasons Why Formulas Don't Always Give True 
Load Carrying Capacity 


One of the more obvious reasons why the formulas 
used to compute stresses in designing do not give the true 
load carrying capacity under all conditions, is that sim- 
plified practices have been adopted which were never 
intended for use outside of the common restrictions put 
on size and shape of members, grade of materials and 
methods of fabrication. Many existing structures do not 
conform to these restrictions. 

Another reason is that since new structures are ex- 
pected to serve for a considerable time under conditions 
that can only be roughly estimated, the extra labor of 
using more rigorous methods of analysis is not justified 
—provided the results obtained are on the safe side. 

Heavy equipment used for fire fighting damaged a 
light steel truss span and on investigation it was found 
that only the timber stringers of the floor were broken, no 
signs of strain in the steel members could be observed. 
The stringers had been considered safe for legal loads 
but the floor beams had been considered weak. It was 
figured that under the load that did the damage, the 
stress in the outer fibers as it is commonly figured was 
about 48,000 Ib. per square inch. Yet no bending could be 
observed. Floor beams are stronger than figures show 
because of the practice of neglecting the stiffness of the 
end connections, the lateral support of stringers resting 
on them, etc. 

It is common to find trusses with no tensile stress in 
the lower chord eye-bars because of no room for expan- 
sion at the end. They apparently act as arches, and ap- 
parently with success, although the idea is so foreign to 
our idea of how a decent truss should conduct itself that 
we can’t rest easy until proper provision for expansion 
is restored. An inspection of a light steel swing span at 
rest showed one of the pins at the end joint part way out 
of its hole. The engineer while waiting for tools to force 
it back into place took hold of it and was surprised to 
find he could pull it all the way out with ease and without 
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any ill effects on the span. I don’t think it was designed 
that way. 

Concrete bridges are the most unpredictable of the 
lot. Particularly those we design as simple beam spans, 
and then tie all the members together so they cannot 
possibly act the way they are designed. Rigid frame de- 
sign is not a new type of structure but rather a rational 
design for the type that we have been actually building. 

Results too much on the safe side indicate an economic 
waste, although this is not always serious. It is customary 
to figure the strength of a pin in a steel truss by applying 
the beam formula in the manner we have already dis- 
cussed. A pin is in the category of a very short and rela- 
tively deep beam, in which case the actual strength in 
bending is much greater than the formula indicates. 
Also, no pin has ever been found bent in our experience, 
even though many of them in actual use figure to be 
overstressed beyond the breaking point on this basis. 
However, the somewhat larger pin which it calls for 
involves only a nominal increase in cost as compared to 
the total cost of the truss, and it has other perhaps rather 
intangible advantages. The unit bearing of the members 
on the pin will be reduced and this should aid in getting 
better pin action, which is a myth in many existing 
structures. 


How Structural Design Can Be Simplified — 


Structural design can be simplified in two ways. 
Formulas may be used, within a limited range, that will 
give results reasonably close to those obtained by the use 
of more accurate mathematical analysis. Or, factors may 
be omitted which investigation has shown are of minor 
importance in ordinary design practice. When structures 
whose physical constants are considerably outside of the 
ordinary are to be designed, this practice should not be 
trusted. As example of the serious results that may fol- 
low the failure to consider factors that are commonly 
negligible, was the collapse of the cantilever span of the 
Quebec Bridge. The approximate rules used then to de- 
sign the ordinary column section were found sadly lack- 
ing when applied to the unusually large sections of this 
span. z" 

We can also include the recent collapse of the Tacoma 
Narrows Bridge in this category in that the magnitude of 
the dynamic forces, which are commonly negligible, was 
not fully realized. What is more we are not too sure what 
to do when we do fear them. It is probable that ex- 
haustive tests such as have been carried on in connection 
with airplane design are needed. Such research was being 
done in connection with this bridge at the time it failed. 

Until recently, it has been a habit of engineers to 
ignore the fact that the materials of which our earth is 
composed are subject to physical laws. The often quoted 
slogan, “Solid as the Rock of Gibraltar,” has been taken 
too literally. Ignoring compressibility and plasticity of 
the foundation materials seldom had serious results so 
long as fills at the end of bridges were kept low. It may 
and has had serious results with the present day grading 
practice of cutting off mountains and piling them up in 
valleys at the end of a bridge. Fortunately the study of 
soil mechanics is spreading and previous practice is 
changing. 

The ordinary straight line or parabolic column formu- 
las are good examples of formulas that cannot be used 
beyond certain definite limits. On the other hand, within 
the commonly specified limits they may give results that 
are close to the more accurate theoretical formulas. It 
will be noted from the chart that results obtained from 
extending a parabolic curve beyond a maximum value 
of the slenderness ratio—the L/r—are far from correct. 
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Safety Factor Had Its Origin in Railroad Practice 

Since allowing for future conditions is more a matter 
of clairvoyance than engineering judgment, the magni- 
tude of safety factors must be decided rather arbitrarily. 
Those now used for steel construction had their origin 
in railroad bridge practice, based on the possible future 
weight of locomotives. The bridges then were of simple 
beam or girder design and the allowable working stress 
seemed to be the natural place to introduce a general 
safety factor. A value of 16,000 lb. per square inch was 
adopted and used until a few years back. When a change 
was being discussed Professor Turneaure made the com- 
ment that “The stress of 16,000 Ib. has a rather ancient 
tradition.” Starting from this “tradition” some increase 
was thought proper because of better material and fab- 
rication. Thus, a figure accepted for so long by designers 
that they had forgotten it was originally a matter of 
engineering judgment only, and applied only to railroad 
bridges, is now after minor modification being used for 
all ordinary structural steel design. 

Although it may be necessary to determine the magni- 
tude of the safety factors in a more or less arbitrary 
manner, it is reasonable to expect that their magnitude 
should be about the same for all structures devoted to the 
same use, and also for the individual parts of those struc- 
tures. Although there are a few cases, such as the pins 
in steel trusses previously mentioned, where extra large 
safety factor is not of economic importance, we have 
considerable evidence to show that the strength of vari- 
ous kinds of structures and structural parts is not as 
consistent as it ought to be. The situation seems to be 
getting a bit out of hand. 

Perhaps engineers are not altogether to blame for this 
condition. They are pretty busy grinding out plans and 
specifications either for the public or for private owners 
neither of whom can see farther than the cost of the 
engineering work—and consider it advisable to continu- 
ally crab about it in order to keep the cost down. Laymen, 
and some engineering executives too, fail to realize the 
possibility that a large decrease in cost of the structure 
may be obtained for a relatively small increase in en- 
gineering cost. And the reason they don’t realize it is that 
we engineers can’t, or don’t make it plain to them. Per- 
haps it is too easy for us to justify our design practice 
by stating that it is in accordance with “good engineering 
practice.” It has been said that the greatest inventor the 
world has ever known, was the man who invented com- 
pound interest. Be that as it may, engineers are greatly 
in debt to the man who thought of the term “good engi- 
neering practice.” It seems to floor all questioners and 
cuts out any need for original thinking or the burning of 
midnight oil in research. 

It must be admitted that engineering efficiency requires 
the adherence to set rules of procedure just as the mass 
production of automobiles or airplanes can not be carried 
on economically if changes are constantly being made as 
the result of new ideas. The man on the assembly line 
adding a part to a machine has no time to work on im- 
provements if the ultimate in production is to be main- 
tained. 

It is also necessary to have common rules to work by 
it work is to be properly checked. Errors cost money 
which either the producer or buyer must pay for. If pro- 
cedure is to be changed to effect economic improvements, 
it must be done at the right time and applied generally. 
Changes meet with resistance—there is inertia in human 
beings that resists a change in procedure just as the 
inertia of matter resists a change in motion. Concentra- 
tion on the problem by engineers as a whole is necessary 
if this inertia is to be overcome and progress made. 
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Text books often define the factor of safety as the 
ratio of a working stress to the stress at the elastic limit, 
or at the breaking point. As an arbitrary definition this 
might do very well, but it is not what we actually think 
of when the term safety factor is used. We think of it 
as how heavy a load can a structure hold up as compared 
to the loads that it actually has to carry. The adoption of 
a reasonably low working stress is only one place where 
a factor of safety is applied in design. Other places where 
they are introduced are in the assumed loading, and in 
the assumptions as to the distribution of the applied load 
to each member of the structure. As we have already 
noted, safety factors also enter through the use of ap- 
proximate formulas that give results on the safe side. 


Law of Probability and Safe Load 

The safe load on a bridge or the proper load to use in 
designing one, is very closely associated with the law of 
probability. Is it necessary to assume that just the right 
number of vehicles with the most critical arrangement of 
axle loads and spacings will be placed in just the right 
position at one time to cause the greatest possible stress 
in any part of the bridge? The chance that such a case 
will occur may be practically nil and the assumption 
over-cautious in everybody’s opinion. A difficulty arises, 
however, when we introduce a greater element of chance: 
just where to stop and call it safe enough. Bridge design 
practice recognizes this factor when it reduces the load- 
ing on bridges having more than two traffic lanes. Judg- 
ment and actual experience are the only solution to this 
problem. 

We could take a much bigger chance of a failure oc- 
curring on a bridge than we do now and still not en- 
danger the travelling public any more than they are 
endangered in other situations that now give them little 
concern. However, the public looks on an accident that 
occurs to them on a bridge as a sort of betrayal of 
their confidence. The difference between bridge acci- 
dents and other accidents is very well brought out in a 
short editorial handed to me a few days ago and I think 
it is worth reading: 

S.F.Chronicle 11-12-40—“When a bridge collapsed at 
Tacoma the other day, with the loss of an automobile 
and a dog, it took columns of news reports, eyewitness 
accounts, survivors’ stories, expert explanations and 
photographs to tell about it. Now 31 persons are reported 
drowned in a collision between two Newfoundland ferry 
boats. A couple of inches of news type tells the story. 
Odd, isn’t it? Suspension bridge collapses are rare but 
boat accidents are an old story.” 















































The H-Loadings 


lor the design of highway bridges a set of loadings 
known as the H-loadings have been universally used for 
u great many years. That most commonly used in the 
design of modern highway bridges is the H-15 loading 
which is based on a 15-ton truck with 0.8 of its load on 
the rear axle. It assumes that this truck will be followed 
at a 30 ft. interval by a similar one weighing 12% tons 
and for bridge spans of about 60 ft. or longer it is found 
convenient to approximate these loads by substituting for 
the trucks a unitorm load plus a moveable concentrated 
load. 

How do the actual loads traveling the highways of 
California or of the other states compare with this load- 
ing as to the stresses they cause in highway bridges: 
Strange as it may appear to some, hardly any two states 
have the same restrictions as to the maximum legal loads, 
but California not to be outdone, her custom has prob- 
ably the greatest load concentrations permitted by any 
state in the Union. 

Using the relative moment in simple spans as a meas- 
uring stick, let us compare the factor of safety incor- 
porated in various span lengths when the H-loading is 
used. The weight on the two rear axles of a 3-axle truck 
may be about 28,000 lb. or more when overloaded, and 
these so-called dual axles are commonly spaced about 
+ ft. apart. Except in extraordinarily short spans, there 
is not a material difference between the moment caused 
by these axles and the 24,000 lb. axle load of the H-15 
axle. These axles govern the moment in spans up to 
about 25 ft. and so it may be said that in these span 
lengths there is no material amount of safety factor 
incorporated in the design through the use of the H-15 
load. 

In the case of longer spans we find that actual loads 
produce greater moments than the H-15 loading. The 
dual axles of a tractor unit and a semi-trailer together 
become the governing loads, and in the case of a 50 ft. 
span, the moment they produce will exceed that caused 
by the H-15 load by 50 or 60 per cent under the shorter 
vehicles permitted by the present California law. 

Taking the dead load of the structure into account we 
find that a structure of 50 ft. span length may be stressed 
some 20 or 30 per cent more than contemplated in its de- 
sign and this means that some factor of safety, in work- 
ing stress, distribution formulas or elsewhere, must be 
introduced to take care of the deficiency. Since these fac- 
tors are of the same order in all the length of spans men- 
tioned, we see that bridges of shorter span have a greater 
safety factor under the commonly accepted design load- 
ing than those of longer spans. Considering still longer 
spans the factor of safety is likely quite ample because 
of the improbability of extreme load conditions. How- 
ever, it must not be forgotten that long trusses have 
shorter floor panels which come under the same category 
as short span bridges. 

California and a few other states have recognized this 
condition for some time and are using a design load in 
which the H-truck load is followed by a trailing axle 
simulating the semi-trailer units now in such general use 
and avoiding this inequality as to safety factors. 


How Bridge Structures Behave Under 
Abnormal Conditions 

A few outstanding examples of the way bridge struc- 
tures behave under abnormal conditions will perhaps 
bring out the relative importance of some factors affect- 
ing structural safety not always realized. Most outstand- 
ing in everyone’s minds are the cases where complete 
collapse occurs under traffic. 
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There have been three cases of state highway bridges 
in California where one of the vertical members of a 
through steel truss of light design was struck by a vehicle 
which caused the span to collapse at once. In another 
case a projecting load struck one end post as the vehicle 
came on the bridge causing the span to collapse in front 
of it. Another time a light car out of control struck an 
end post from underneath on the far side of the span and 
it collapsed. In all these cases the span was of light de- 
sign but this is of secondary importance compared to the 
tact that the cross-bracing in all these spans was light 
and of a design lacking in rigidity. 

As against these occurrences we have several outstand- 
ing cases where failure of the span did not occur. They 
include several cases where one vertical ot a truss was 
struck ; in another case both end posts at one end of the 
bridge were badly damaged; in a recent case an over- 
height load hit the sway bracing at three panels of a truss 
span pulling the vertical truss members inward from 3 
to 12 in. In this last case I happened to be on the span 
when a load of 12 tons or more in weight crossed it and I 
could not say there was any definite sign that the strength 
of the span had been impaired. In these cases the trusses 
were also of light design but the bracing and its connec- 
tions were fairly well designed for the period in which 
the structures were built. 

A modern deck steel truss with a concrete floor was 
struck by a dredger hull during high water and the lower 
chord completely broken in two in addition to other 
damage. In that condition the span actually carried heavy 
loads probably as much as 30 tons. 

The lesson to be learned from these events is probably 
that there was a sufficient safety factor against static 
loads in all cases but that in the case of dynamic forces 
the safety factor is greatly increased through the use of 
proper cross bracing and improved rigidity of the span 
as a whole. In fact in one case the safety factor is zero 
and in the other about enough for all practicai purposes. 


Conclusions 


1. There is a certain amount of dry rot in our struc- 
tural engineering practice due to our not keeping its com- 
monly unseen and easily forgotten derivations exposed to 
the air and sunlight of common knowledge. 

2. Standardization and set procedures are a necessary 
part of technological progress but we are forgetting that 
they are not universal in their application and should be 
modified when the conditions for which they were set up 
have been changed. 

3. There is no substitute for common sense. It will tell 
you when it is proper to employ convenient methods 
which are not rigorously accurate, and will also warn 
you when you are using them wrongly just because of 
habit or precedent. 

The adoption of more rational design practices to ob- 
tain greater economies, means more care and judgment in 
their application and thus will make design work more 
difficult and probably more costly. 

As a final suggestion: Go through your text books on 
mechanics again. Don’t spend time trying to learn the 
mechanical processes of the algebra or the calculus used 
to develop the formulas or “laws”. Such study may be 
valuable to you but the resulting brain fag prevents con- 
centration on more important things. Look only at the 
physical assumptions made to start with and the assump- 
tions made to simplify complex conditions or different 
mathematical processes. You will find it more interesting 
than the common habit of learning by heart the formulas 
and their application. If enough engineers do this often 
enough the stone walls of precedent and mental inertia 
will hecome much less formidable. 
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PROGRESSIVE PROSPERITY 
BASED ON PROFITABLE INVENTIONS 


S IS well known, the invention of an economic 
A steam-engine by James Watt ushered in the Age 

of Power about 1775. But it is not well known 
that for at least five prior centuries there had been no 
great economic progress anywhere. The Age of Power 
therefore was also the Age of Prosperity, partly because 
mechanical power greatly increased production, and 
largely because it stimulated the invention of numberless 
machines for utilizing power. 

Hard upon Watt’s great invention came Fitch’s steam- 
boat, Trevithic’s steam-coach and Stevenson’s locomo- 
tive. Scarcely were these well developed when Faraday 
invented the embryo dynamo, destined to create an Elec- 
trical Age. All these machines were, and still are, mainly 
dependent upon the steam-engine ; but the latter is now 
being rivaled, and, for many purposes surpassed, by the 
internal-combustion engine, the type of motor that drives 
automobiles and air-planes. 

The two countries in which this great saga of steam 
and gasoline has been almost entirely written are Britain 
and America. Why? Are their people smarter? No, for 
they are of the same stock as that of Europe. Then why? 
The answer is that Britain and America have for cen- 
turies been, what they are today, free democracies. Let 
there be emphasis on that word free, and let it also be 
defined. 

A democracy is entirely free only when all its indi- 
viduals are free to choose their vocations and to develop 
their abilities, without hindrance by any social powers 
or governmental authorities. The latter always seek to 
plan for all the people, rather than let each individual 
plan for himself. Under such paternalism, numerous 
great inventors and great business leaders do not develop. 


Gray said “Many a mute, inglorious Milton here may 
lie,” for lack of educational opportunity. Likewise many 
a Faraday may sleep under Russian sod, unsung for any 
great invention. The Russians “planned it so.” They, 
and all the governmental planners in all climes, from 
Stalin to Roosevelt, by their mistaken policy of central- 
ized planning, discourage genius. Genius brooks no guid- 
ing hand. It leads itself. 

In the Encyclopedia Americana, under Invention, 
there is a chronological “list of important inventions 
and discoveries” beginning in 1603 and ending in 1918. 
The total number of inventors and scientific discoverers 
there listed is 374, whose number and nationality is dis- 
tributed as follows: 


United States - 165 
England and Scotland snsibetascae 
I edancancssme = .. 46 
Germany ...... - 
eit ey — 
Russia .......... se 
All others . 20 


Total .... isl 
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In those 315 years there were 37+ men who, according 
to the editors of that encyclopedia, contributed most to 
world progress by invention and discovery. Practically 
all the discoveries there listed are those that involved the 
invention of some mechanical device or process of pro- 
duction, so this is essentially a list of inventors. 

Let us consider the significance of this list. To the 
two greatest and freest democracies in the world, 
Britain and America, belong 266 or 70 per cent of these 
374 inventors. To the two least free of the great nations 
of Europe—Italy and Russia—belong only 5 of these 
374 inventions. Yet the present leaders of those two 
nations that once were kingdoms and now are dictator- 
ships, are two of the greatest advocates of central plan- 
ning and control of all enterprise. Those two, now joined 
by a Hitlerized Germany, are preaching the doctrine that 
free democracies are an economic failure! They have 
the effrontery to say such a thing when every important 
invention that they are using to wreak destruction of 
free democracies was invented either in Britain or 
America or both. I say both, for I have in mind such 
inventions as the “tank” which is a combination of an 
old invention of Sir John Napier (also inventor of 
logarithms), and D. Roberts, American inventor of the 
“caterpillar tractor.” Germany is assaulting London with 
bombs released from flying machines invented by the 
Wright brothers of America, and propelled by gasoline 
which was originally a product mainly of American in- 
ventive genius and business sagacity. All their communi- 
cation by electrical means they owe to other nationali- 
ties, with the exception of Hertz’s waves that Marconi 
developed, but the basic theory of which was that of 
Clerk Maxwell, the English physicist. Machine guns and 
breechloaders were invented and first developed in Amer- 
ica and Britain, as were iron-clad battleships. 


Let us turn for a moment to a bit of statistics that 
proves beyond question that the Age of Invention is also 
the Age of Prosperity. In my Handbook of Construc- 
tion Cost there is a chapter of 100 pages on Prices and 
Wages in which are given data that go back to the year 
1300 A. D. These early data show that for about 500 
years daily wages in England did not increase in buying 
power. Then something very important happened, for 
in the following 140 years the buying power in the aver- 
age daily wage increased 350 per cent. In other words 
in 1915 the average English worker had a real daily wage 
—that is a wage measured in goods—that was 4.5 times 
what it had been in 1775. In New England a common 
laborer averaged 35 cts. a day in 1775 and $1.05 in 1860. 
By 1915 this had risen to $2.10, so that he was earning 
6 fold as much in money as his forebear earned in 1775. 
In the meantime commodity prices had see-sawed up 
and down, and in 1915 were, on the average, at the same 
level as in 1775. Hence his real wage, as well as his 
money wage, in 1915 was 6 times as great as in 1775. 
skilled labor, whether it was union-labor that consti- 
tuted some 10 per cent of the total number of those in 






































gainful occupation in 1915 or whether it was non-union 
labor that comprised the 90 per cent. The working hours 
per week had declined from 66 in 1775 to 48 in 1915. 
Labor union leaders are fond of ascribing the decrease 
in working hours and the increase in wages to their 
efforts; but the bald fact is that this had occurred in 
countless factories and on farms where no labor-union 
had ever existed. 

The cause of this amazing increase in real wages was 
an equally amazing increase in production per worker. 
It could not be otherwise, for a real wage means a wage 
measured in commodities or goods, and it could not 
possibly become six-fold without a corresponding in- 
crease in productivity per worker. But what had so enor- 
mously increased productivity? Not a longer working 
week, for that had become two-thirds as long. Not harder 
muscular effort, for that had been reduced by the use 
of steam, gasoline and electricity. Not greater skill, for 
that had been built into the machines. Not greater mental 
ability, for that was as great in the men who wrote the 
Declaration of Independence as in any statesmen, and 
as great in the men who fought for its principles as in 
the men who are now enlisting to fight for the same 
principles if need be. The cause of this amazing eco- 
nomic progress is to be found only in the application of 
science by many men seeking fame or fortune—the 
scientists, the inventors, the engineers and the business 
leaders of America. They have been relatively few in 
numbers but mighty in performance. How mighty is 
brought home strongly to Californians by considering 
the thousands of workers who owe their jobs primarily 
to Edison and the Wrights, and secondarily to some 
scores of other inventors, not to mention the business 
men who have either brought together the necessary 
capital or have successfully managed the moving-picture 
and air-plane industries. 

It has become popular to cry down the profit motive, 
under the delusion that profits are made at the expense 
of wages. Ford’s profits refute that argument, for it is 
by virtue of them that he has been able to build great 
plants and employ thousands of men. Yet even in his 
best year his profit was only 10 per cent of his gross 
sales. It is seldom that such a percentage is equalled by 
a manufacturing company. Based on industrial history, 
American business men increased weekly wage rates in 
geometrical progression, 10 per cent every 7 years on the 
average since the year 1775. During depression years 
few increases of wage rates have occurred, but during 
years of prosperity such increases have been many and 
far flung. In his desire to expand a profitable business, 
the typical business man raises wages in order to attract 
more workers. So that automatically competition for 
workers sends wages up, and it sends them up faster the 
more profitable the times are. Then where do the profits 
come from? How can they rise when wages are rising? 
Solely because productivity is rising, and that occurs 
when scientists, inventors, engineers and business men 
are enabling workers to increase their output. It is just 
as simple and as true as that. Yet there is whole raft 
of would-be reformers who preach an opposite doctrine, 
and some of them call their doctrine Socialism or Com- 
munism. In common all of these have the belief that the 
worker prospers in proportion as the employer suffers. 
Hence they decry the profit motive. 

If, however, profit is commonly a reward for success- 
Although the rise in average real daily wages in America 
had been greater than in England, workers in both coun- 
tries had experienced an amazing increase in income. 
What was true of American common labor was true of 
ful application of inventive and managerial brains plus 
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a rental for the use of capital, it follows that the profit 
motive is one to be encouraged. By its encouragement 
American workers have become the real profiteers, the 
greatest profiteers of all time. In less than one and a 
half centuries the weekly profit that is called a weekly 
wage increased 500 per cent. By the side of that gain 
how insignificant is the 10 per cent that a-Ford makes 
in good times! 

Do I hear a “technocrat” arguing that in 1929 all 
opportunity for further economic progress suddenly 
ended? Not a decade of the 150 preceding years had 
lacked its prophet that American economic progress had 
reached an end. But progress, like Old Man River, kept 
right on rolling along. Why not? What is there ever to 
stop its rolling along, save some defect in the economic 
machine or the faet that every American has all the 
income that he desires? Defects of the financial system 
can be remedied ; hence long depressions from that cause 
can be eliminated. It may be less easy to eliminate the 
false doctrine that a profit is reprehensible. 
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PORTLAND CEMENT ASSOCIATION FORMS 
° SOIL-CEMENT BUREAU 


The Portland Cement Association, Chicago, has or- 
ganized a soil-cement-bureau. Miles D. Catton, who has 
been in active charge of soil-cement development since 

the Association started research in 
this field seven years ago, has been 
named manager of the new bureau. 

The soil-cement-bureau will func- 
tion in a manner comparable to the 
other general office bureaus, and will 
be responsible for direction of pro- 
motion, testing and supervision of 
construction of soil-cement mixtures 
in their various field uses. 

Since the first project was started 
in South Carolina in 1935, soil-ce- 

M. D. Catton ment construction has found its way 
into all sections of this country and to many foreign 
countries. As of January 1, 1941, 242 projects in 35 states 
were either built or under construction. The yardage 
involved in these projects is the equivalent of 700 miles 
of road 20 ft. wide. 
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MONTGOMERY GOING AGAIN 


Julian Montgomery, who resigned as state highway 
commissioner of Texas because of ill health, is back in 
circulation. After a prolonged rest he is again physically 
fit and has opened a consulting office at 606 Littlefield 
Building, Austin, Texas. 


v 


Conference on Roadside Development—tThe first 
annual conference on roadside development will be held 
Feb. 28 and March 1 under the auspices of and at Ohio 
State University, Columbus, O. State and federal engi- 
neers and landscape architects are to be on the program. 
It is expected this conference will be repeated yearly. 


v 


North Atlantic States Highway Officials to Meet 
at Boston—The 17th annual convention of the Asso- 
ciation of Highway Officials of North Atlantic States 
will be held at Hotel Statler, Boston, Mass., on Feb. 19, 
20 and 21. A. Lee Grover, Secretary, State Highway De- 
partment, Trenton, N. J., is Secretary-Treasurer of the 
Association. 
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FUND REQUIREMENTS 


A Survey by ROADS AND STREETS Jndicates Special 
Federal Authorization Will Be Needed 


CONTINUED FROM THE JANUARY ISSUE 


January issue required us to omit part of the 

national defense highway funds requirements sur- 
vey data. That which was omitted then is included in the 
following and should be considered together with the 
data published in January. Now, as then, we wish to 
make clear that this information does not represent 
the views of either the War Department or the Public 
Roads Administration. It does, however, represent the 
views of the states surveyed. A summary of the data in- 
dicated that funds in excess of one and one-half billion 
dollars would be required to satisfy the needs of the 
roads on the strategic network to bring them up to the 
minimum standards. 


U Tiansary issue conditions in “making up” the 


The balance of the state reports follows: 





Tennessee 


The strategic highway mileage in Tennessee consists 
of 982 miles of first priority, 47.7 miles of second 
priority, and 60.5 miles of alternate mileage. To bring 
this mileage to a standard considered adequate for the 
safe and speedy movement of war equipment, the fol- 
lowing estimated improvements would of necessity be 
required. 

688 miles of roadway widened by grading and drain- 
age at an estimated cost of $10,803,900. 278 miles would 
have to be reconstructed, requiring grading and drainage 
at an estimated cost of $7,951,400; 12 miles of surface 
widened at an estimated cost of $123,500; and 289.6 
miles of surface reconstructed at an estimated cost of 
$8,445,700. 26 bridges with span length less than 85 feet 
would have to be replaced at an estimated cost of $1,203,- 
700, and 10 over 85 feet span length, at an approximate 
cost of $9,125,000. 3 underpasses reconstructed at a 
cost of $180,000, and 7 overheads at an estimated cost of 
$414,200. 

The total estimated expenditure would be $38,108,900. 


No provisions have been made for financing the above 
construction and/or reconstruction, and if all the avail- 
able construction funds, both federal and state, were 
applied to these improvements, only a small part of this 
mileage could be rebuilt each year. 


Texas 


From the 23,500 miles Texas highway system, ap- 
proximately 6,300 miles of these designated highways 
have been designated as being of strategic military im- 
portance by the proper defense agency. Texas occupies a 
very important position as related to the national defense, 


due to the fact that its southeastern boundary borders | 


the Gulf of Mexico and its southwestern boundary bor- 





ders the Republic of Mexico. These two vulnerable 
borders make Texas extremely conscious of the impor- 
tance of prompt and adequate preparations for the 
national defense. 

A careful estimate has been prepared of the funds that 
would be necesary to bring the 6,300 mile strategic 
military network system up to the minimum requirements 
of the War Department. This estimate indicates that an 
expenditure of approximately $80,000,000 would be 
necessary to accomplish this purpose and there is little 
doubt but that such expenditure is most important to the 
national defense and should be made as rapdily as funds 
may become available for such purpose. The Texas 
Highway Department receives its normal allocation of 
regular federal aid funds, railroad grade separation 
funds, and secondary highway funds from the Public 
Roads Administration. These funds, after having been 
matched with the necessary state funds, comprise an an- 
ual program of approximately $15,000,000. It will be 
readily seen that if all of these federal funds, after hav- 
ing been matched by state funds, should be applied to 
this strategic military network, it would take approxi- 
mately six years to bring this network up to the minimum 
standards required by the War Department. In the mean- 
time, under such a possibility, the remaining portions 
of Texas not involved with the strategic military network 
would be required to take a six year holiday in highway 
construction. Since it is considered of equal importance 
that foods, supplies, industrial developments be utilized 
to the fullest advantage in the national defense, it is 
readily apparent that such a road building holiday in 
the remaining portions of Texas would not be conducive 
to proper coordination of all of our resources at these 
crucial times. 

In an endeavor to be of every assistance possible in 
the preparations for the national defense, the Texas 
Highway Commission has declared its intention to co- 
operate with the federal government in the construction 
and maintenance of highways on the Texas highway 
system that are considered of strategic military impor- 
tance by the proper defense agencies. It has expressed 
its willingness to match federal funds as required to 
facilitate the construction of these highways and has 
agreed to give priority preference to such highways in 
the formulation of its next federal programs of work. 
In taking this action the highway commission further 
directed the attention of the national Congress to the 
needs for additional appropriations for the construction 
and maintenance of roads the primary purpose of which 
is to provide access to military training areas, as well as 
Texas highways which are considered of strategic mili- 
tary importance by the proper defense agencies. In call- 
ing this matter to the attention of the Congress, the Texas 
Highway Department has tendered all of its engineer- 
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ing facilities to the federal government in the construc- 
tion of military access roads at such time as funds may 
have been made available by the Congress for the con- 
struction of such roads. 


Utah 


The highways of Utah forming the strategic military 
network comprise 1,300 miles, of which all but some 200 
miles are included in the principal U. S. numbered sys- 
tem. In general there are two routes crossing the state 
from east to west, one from north to south, and one from 
the east to the northwest. A glance at any highway, rail- 
road, or airline map will show the significance of these 
highways and the radial importance of the Salt Lake 
Valley, which includes the populous part of the state, 
to all points on the Pacific Coast. 

Included in this 1,300-mile network are nearly all of 
Utah’s most important highways from a standpoint of 
normal peacetime traffic, roads which were improved to 
all-weather standard relatively early. In more recent 
years emphasis has been placed upon the development 
of roads in the outlying parts of the state, and only a 
start has now been made in the return of a concentration 
of construction upon these highways in the center of the 
state. 

Utah in common with most of the states has thus just 
fairly begun the great highway modernization program 
which recent increases in the size, weight, and speed of 
vehicles is absolutely demanding. This modernization in- 
cludes the straightening of sections of unsatisfactory 
alignment, and by widening highway surfaces provides 
for increased traffic capacity. There is urgent need in 
Utah for a multi-lane highway approximately 125 miles 
long, this forming the backbone of Utah’s highway sys- 
tem as well as the most important link of its strategic 
military network. Only a few miles of this section have 
been adequately rebuilt to the desired standards. 

A cost summary, tentative only, of the cost of im- 
proving strategic highways, and not including rights-of- 
way, special development in industrial areas, camp areas, 
etc., follows: 





Cost 


$10 280,000 
6,504,500 
4,041,900 


Mileage 


825.5 
322.9 
163.0 








First priority 
Second priority 
Third priority . 


$20,826,400 


Total 1311.4 





As in the other arid states of the West, the construc- 
tion program in Utah is measured almost directly by the 
amount of federal aid available to the state; and based 
on present federal apportionments and including state 
funds for matching, there is available to Utah approxi- 
mately $2,000,000 annually which might be applied on 
the strategic military network. It is plainly seen that 
without increased funds for highway construction, the 
improvement of these important highways to meet peace- 
time needs will be very difficult of accomplishment, 
without giving consideration to the increased tempo of 
construction made desirable by military needs. 

A substantial mileage of the strategic network is lo 
cated through mountainous areas, and the requirement 
even to supply the intermittent extra width grade neces- 
sary for military needs is going to affect seriously the 
progress of normal highway development unless aug- 
mented funds for this purpose are made available. 

There is being developed in the Salt Lake Valley a 
number of important national defense projects including 
a major airfield, an army supply depot, and adequate 
facilities for the training of an army air unit. To 
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serve these areas additional access road construction is 
urgently needed which, though not large in mileage, will 
represent perhaps 10 per cent of the cost of all needed 
work on the military network. If special defense funds 
are not made available to meet the construction needs 
of these access highways, and as a result only the present 
appropriations are used for these purposes, the normal 
construction program on the network itself will be 
seriously hampered. 

These facts plainly indicate that in order for Utah to 
make a substantial showing of highway construction in 
the interest of national defense, additional funds must 
be made available. 


Vermont 


The initial military highway program for Vermont 
contemplates the inclusion of 845.2 miles of highways 
of which 834.7 miles are on the state highway system. 
799.8 miles of the national defense system as well as 21 
bridges should be considered as of immediate concern 
for improvement to conform to national defense stand- 
ards. The estimated cost of the highway construction is 
$19,679,170 and of the twenty-one bridges is $2,046,000. 

We feel that special defense work for roads should be 
covered by special appropriation from the federal gov- 
ernment ; and we further feel that it is up to the national 
defense authorities to determine what roads are needed 
for defense purposes. 


West Virginia 


Today, the relationship of highways to the national 
defense is a problem of compelling importance. Fortu- 
nately the roads designated by the War Department as 
strategic or defense highways are at the same time most 
important for normal civil use, and to a large extent now 
constitute a part of the federal-aid system, hence these 
defense highways present no conflict with local interests. 

There are many sections of road on the strategic sys- 
tem in West Virginia which do not now meet the re- 
quired minimum standards specified by the War Depart- 
ment. Sharp curves, steep grades, narrow and inadequate 
bridges must be eliminated while at other points the road 
surfacing and road shoulders must be widened. 

The highway defense program presents no very 
serious problem insofar as drastic changes in location of 
highways is concerned. However, many miles of these 
roads including bridges must be improved in various 
ways—by-passes may be needed to avoid narrow, con- 
gested city streets. Many states, including West Virginia, 
will find a serious problem here in that they cannot, 
through their regular federal-aid alone, do this work 
without seriously impeding development of other impor- 
tant highways in other sections of the state. 

West Virginia needs $19,000,000 to bring its strategic 
highways up to defense standards. 

Estimated cost of necessary work is as follows: 





Miles Cost 


Right-of-way 169 $ 4,583,300 
Relocations ; . 5,998,300 
Roadbed widening ............... lenses! TO 165,700 
Sight distance improvement....... 44 
Shoulder improvement ita 34 
Drainage athe 20 
Surface widening . 162 
Surface reconstruction 233 
Bridges Number 
Strengthening and widening............ ae 3 
eae Licentecask: 


ee ES near een ea IC eT $19,180,300 


Experience in West Virginia has shown that rights-of- 
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way costs are an important item in the relocation and 
widening of existing main highways. Infrequently the 
cost of necessary right-of-way exceeds the reconstruc- 
tion cost, but it consistently represents a principal item 
in the cost of reconstruction. 

The improvement of defense highways, if the job is 
to be done promptly and efficiently, requires the sympa- 
thetic cooperation of the federal and state governments. 
Since the states will derive the full benefit of these 
strategic highways for general road purposes they should 
bear a part of the total cost of the highways, perhaps 
twenty-five to thirty-five per cent. However, it should be 
borne in mind that total cost includes rights-of-ways, 
damage to abutting property, engineering and inspection. 

When it is recognized by both the state and federal 
governments that our highway systems, as they now 
exist, are not adequate, in the judgment of those who 
should know, to properly protect us in a national emer- 
gency such as now threatens, and when it is fully realized 
that a strategic network of adequate highways is as much 
a part of the national defense program as the production 
of guns, airplanes, tanks and shells, I have no doubt but 
that the necessary funds will be forthcoming to do the 
job, just as billions of dollars have recently been author- 
ized to carry out other phases of our national defense 
program. 


Wisconsin 


From our understanding of the defense highway needs 
we find it difficult to hazard even a guess as to the spe- 
cial appropriations needed for such purpose, for reasons 
we will attempt to set out. 

Starting with the estimates recently prepared for im- 
provement of the “strategic network” in this state on the 
basis of prescribed minimum standards, we find that such 
standards deal primarily with the structural strength of 
existing pavements to carry the loads imposed and to 
provide roadbed width and stabilized shoulders. No con- 
sideration was given to restrictions existing as imposed 
by steep grades, sharp curves and restricted sight dis- 
tances as they might affect the capacity or safety of such 
routes to carry existing traffic. For this state our estimate 
of rebuilding approximately 1,400 miles of the “strategic 
network” to the minimum standards prescribed was ap- 
proximately $17,500,000. No less than 50 per cent of the 
work so estimated, while proposing desirable improve- 
ment such as widened roadbeds and stabilized shoulders, 
would not be initiated and undertaken by the state at this 
time. If funds for highway improvements in an amount 
necessary for such rehabilitation work were available, 
this state would feel that its primary obligation was to 
complete unimproved gaps in other existing primary 
routes and that rather than shoulder widening on obso- 
lete sections of routes carrying heavy traffic basic and 
complete reconstruction of such routes to accepted pres- 
ent-day standards should be undertaken with such funds. 
In this we do not mean to criticize objectives or minimum 
standards used as a basis of estimating improvement of 
the “strategic network” but rather to point out that such 
palliative improvements might defer needed construction 
or reconstruction both on the “strategic network’’ and 
on other primary routes in which the state is vitally 
interested. 

As to roads for camp areas, we have possibly one mili- 
tary reservation in this state. We understand federal 
agencies have made surveys and estimates of highway 
improvements considered necessary and desirable based 
on the intended purpose or usage of such military area. 
The highway commission does not have information as 
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to the possible plans for utilization of such military 
areas, and hence is in a poor position to estimate highway 
improvements needed for such utilization. Deficiencies 
no doubt exist in certain of the access and reservation 
roads which are outside this commission’s jurisdiction. 
Some improvement in the access roads is justifiable for 
the service to be rendered for normal highway traffic. 
Improvement beyond such minimum as may be necessary 
for effectively rendering service to the area as a military 
training center or the like should unquestionably be a 
charge against the maintenance and operation of such 
military reservation or area. Under the conditions and 
considering our lack of information, we would not pre- 
sume to estimate the funds needed for such purpose. 

Similarly we lack tangible information on street im- 
provements needed because of expansion in serving de- 
fense needs. We appreciate that in many cities large 
expansion of industrial plants and personnel for defense 
work will create special problems in interplant transpor- 
tation and the transportation and parking of vehicles 
of increased personnel employed at such plants. We do 
not have tangible information to indicate that such situ- 
ations are critical or are becoming critical in cities in this 
state, and hence are unable to estimate such needs. 

No doubt the authorities in charge of coordinating the 
nation’s defense program will find that defense needs 
will require immediate improvement of certain streets or 
highways. The extent to which such improvements must 
be accelerated beyond that which would: exist under a 
normal program would necessarily be a problem for 
special federal financing. Our department is cognizant 
of many improvements that are needed and should be 
made in our highway system, including the “strategic 
network” ; however, in the light of information available 
we are reluctant to estimate in dollars and cents the 
extent or amount of federal funds that should be made 
available to this state for highway improvement because 
of defense needs. 


Wyoming 


Many of the highways in Wyoming are still inade- 
quate, both from a geometric and structural design stand- 
point, for present or immediate anticipated peace-time 
traffic. Fortunately, the reconstruction work which has 
been done by the Wyoming Highway Department for the 
past several years has been on the tentative inter-regional 
highway system and on first priority defense highways. 
These newly constructed sections have been of a type 
and priority which were governed by normal traffic con- 
siderations. Current programs have been governed by 
similar criteria. The standards used provide for two 
12-foot lanes. The present registration and gasoline taxes 
have been and are adequate to continue this program 
when supplemented by regular federal aid funds. 

After allowing for administration, maintenance and 
other necessary activities of the highway department, 
and the matching of federal funds, only enough funds are 
left to take care of a small part of the secondary roads 
which are needed. The standards of construction set up 
by the defense authorities call for additional shoulders 
which would greatly increase the cost per mile of those 
now being incurred, so the state is faced with the problem 
of building less miles of greater width, or continuing 
to build miles of less width. There is only one answer to 
this dilemma, i.e., increased federal appropriations for 
widening of roadways and strengthening of bridges. It 
is fundamental that the highway user tolls referred to 
above can in justice to the highway users themselves be 
used only for construction to design standards adequate 
for the traffic. 





OBSERVATIONS 
BY THE WAY 


A. PUDDLE JUMPER 


@ New style low bridge handrail, in 
Texas, shown here with flaring curbs 
at bridge ends on new structure over 
the San Bernard River in Fort Bend 
County, Texas, on U. S. 96. Note the 


reflectorized curb construction. Texas 
is studying bridge design with a new 
point of view. 
. 

@ Another type of handrail and flar- 
ing approach curbs on 524 ft. widened 
trestle span between Houston and 
Beaumont, Texas, on U. S. 


Bridge Engineer Wickline says that 
no extra piling was used to widen 
this structure from 20 to 24 ft.; 
brackets were built out. 


@ Some time ago a local depart- 
ment store ran the following ad: 
“WANTED: Young man to work 
after school and Saturdays, with 
knowledge of ladies underwear.” Two 
hundred and fifty young men an- 
swered the ad, only four of whom 
had had any sales experience.— 
Lifted from the Wyoming A.G.C. 
bulletin. 


@ Here is a prize winning photo- 
graph. A young lady took a picture 
of her pet. It is a closeup picture and 
a good one. What is the pet? Most 


:- 


people cannot see this picture. Yes, 
it’s right side up. See the note in the 
lower right corner of the right hand 
page. 
e os 

@ Governor O’Connor of Maryland 
recommended a five-year road con- 
struction program costing $55,000,- 
000 to be financed in large part by an 
increase in commercial vehicle regis- 
tration fees. A twenty-year road pro- 
gram costing $216,000,000 also is 
recommended. 
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@ Michigan has just published a 
new highway map. State game areas, 
state and national forests, airports, 
fire tower, etc., are shown along with 
the surface types of the various 
roads. The reverse side shows tour- 
ing and recreational scenes in Mich- 
igan. e 

@ Mom: “Where is Jimmy this aft- 
ernoon ?” 

Pop: “If he knows as much about 
canoes as he thinks he does, he is out 
canoeing. But if he doesn’t know any 
more about it than I think he does, 
he’s swimming.” 

es e 
@ Contractor: “Does the foreman 
know the trench has caved in?” 

Laborer: “If he doesn’t we'll tell 
him as soon as we dig him out.” 

= e 
@ Here’s a typical view on the 
Pennsylvania Turnpike at night. It 
shows only one direction, the traffic 
from the other direction, on the other 
side of the median strip, travels to 
the left of that left hand line of re- 
flectorized, postmounted buttons. 
These reflectors are about 100 ft. 
apart the full length of the turnpike, 
except of course, in the tunnels. They 
are an excellent driving aid for me 
because I travel fast and need a long 
sight distance ahead. 
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@ Remark that will some day be 
rated as a “Famous Saying” is the 
following by Mr. E. W. Wendell, As- 
sistant Chief Engineer, New York 
State Department of Public Works, 
in discussing the use of standards in 
the design of bridge substructures: 
“An artisan dexterity covering the 
manipulation of standards can never 
be substituted for the understanding 
analysis of variability, with the ap- 
plication of creative reasoning.” 
«© _ 

@ Mr. A. E. Russell of the North 
Dakota State Highway Department 
is holding his traffic counting inven- 
tion and pointing at the diaphragm 
actuator. He patterned it after the 
idea developed by Mr. Norman, 
namely, the works of a clock. ( Nor- 
man used a watch). The diaphragm 
of dentists’ rubber is open on one side 
through an inner tube valve to a long 
rubber tube, sealed at the end, that 
stretches across the road. On the 
other side of the diaphragm a plunger 
which just touches it in the normal 
position, actuates the balance wheel 
stops of the clock works when the 
plunger is pushed. The hairspring is 
removed and replaced in such a way 
that its tension on the diaphragm can 
be adjusted. The clock arrangement 
requires two axles to cross the rubber 
tube to record one vehicle. This also 
records one second. Hence, a second 
is equal to one vehicle. Sixty seconds 
represents 60 vehicles, so the clock 
face is calibrated in vehicles instead 

a ~~», 








of seconds, minutes, and hours. A ve- 
hicle axle crossing the rubber tube, 
compresses the air and bulges the 
dentist’s rubber diaphragm. The dia- 
phragm bulge actuates the balance 
wheel stop. Two motions of the bal- 
ance wheel stop records one second, 
thus one vehicle. Simple, eh? 
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Morey 


@ One of Fred Panhorst’s boys in @ Note: Put this outline on the 
the bridge department of the Cali- picture of the girl’s pet and you'll 
fornia Division of Highways drew soon see what you failed to see at 
up this cartoon to stir up a little ac- first. Let this be a lesson in tolerance. 
tion on the design of access road 
bridges. The original, in color, hangs 


on the wall of the bridge department 
designing room as an incentive for ~~ 
the designers. I think Morey “missed” 
the boat.”’ The cartoon, I believe, was 
drawn to scare little children. Kidding 
aside though, notice how typically the 
poor guy got his necktie caught under 


the T-square? 
+ a 


@ On a three-lane highway leading 

up a hill outside Nashville, Tennes- 

see, the inside third lane has been 

colored red to mark a route for slow Maybe there is something to the other 
traffic. Vehicles may take their time fellow’s story. Give him a chance to 
climbing the hill in this lane while show it to you. Maybe you didn’t see 
other cars use the clear two-lane road. the whole picture at first. 
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ABSTRACTS FROM TALKS, REPORTS, AND 
ADDRESSES BEFORE RECENT CONVEN- 
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TION OF AMERICAN ROAD 
BUILDER'S ASSOCIATION 


Active Energetic Conventioneers 
Crowded all Sessions and 
Clinics. Large Array of 
Prominent Speakers 
On Pertinent 
Subjects 


conventionites of the American Road Builders’ 

Association left New York after inspecting park- 
way construction in the city, in New Jersey, and out on 
Long Island. All meetings were attended to the capaci- 
ties of the various meeting rooms, and the convention 
as a whole, as one engineer expressed it, was “the best 
convention the American Road Builders’ Association 
has held in 10 years.” 

Mr. V. J. Brown, Publishing Director of Roaps anp 
STREETS, who was Chairman of the 1941 A.R.B.A. Con- 
vention Program, received the following from an emi- 
nent engineer by letter: “I wish to take this opportunity 
of congratulating you on the splendid convention pro- 
gram and very large array of prominent speakers ad- 
dressing it on very pertinent subjects. It is my opinion 
that this convention will go down in history as being 
one of the most productive in the existence of the asso- 
ciation.” This clearly expresses the character of the 
program. 

The meeting was called to order by Mr. C. M. 
Upham, Engineer-Director, American Road Builders’ 
Association, and conventionites were welcomed to New 
York City by Mayor F. H. LaGuardia. Among the 


points stressed in his welcoming address, the mayor 


C YNCLUDING a most successful annual meeting, 


stated that New York and other cities do not receive 
their proper share of gasoline tax collections. He said 
that protection for the cities must be provided in federal 
laws. He also told about the effort and expenditures 
that have gone into the production, over the past seven 
years, of the large mileage of parkways in and around 
the city. One particularly experienced remark was to 
the effect that a single snow storm in the city can wreck 
the budget. Only too well did many of his listeners 
experience that same difficulty. 
The convention sessions were broken up into: 

a. General sessions 

b. Technical clinics 

c. Educational clinics 

d. Technical Airport clinics 

e. Planning clinics 

f. Contractors’ clinics 

g. County officials’ clinics 

h. Economics forum 

i. Pan-American session 

j. Inspection tours 


Several meetings were in progress at one time except 
for the two general sessions. 

Following are abstracts from some of the talks, re- 
ports, or addresses delivered. 








GENERAL 
REPAREDNESS was the 


keynote of the annual address 
of Hal G. Sours, director of the 
Ohio Department of Highways. 
before the recent American Road 
Builders Association convention in 
New York— preparedness by 
bringing into existence the great- 
est system of commercial and mili- 
tary roads to be found anywhere. 

An appraisal of America’s defense highways might be 
grouped into three classifications, Director Sours said 
those leading into military camps and bases, those located 
in the areas occupied by industrial plants engaged in pro- 
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Columbus, O. 


duction of defense materials and equipment, and the 











strategic network made up of principally inter-regional 
roads. 

“Tt can be proven readily that highways which serve 
essential military purposes, also serve important commer- 
cial purposes,” Director Sours asserted. “A war of in- 
vasion always strives at the important industrial and 
shipping centers, as well as the nation’s sources of mate- 
rials and supplies. 

“Even if such points are not immediately accessible 
they are always the ultimate military objectives. 

“This means that the areas where the population is the 
greatest will usually be the most seriously affected. Such 
areas have the greatest need for commercial highways, 
and certainly, moreover, are the greatest in need for 
military purposes. 
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“No one can justly criticize a nation for spending ade- 
quately for defense purposes. 

“In the case of highways we build facilities which 
serve military and commercial purposes alike. There are 
definite and tangible benefits derived, every day, whether 
we are at peace or war. 

“Tt is difficult for our people to conceive that there is 
anything which serves us equally well under both con- 
ditions, and I seriously doubt if we in the United States 
think of highways in this light. 

“IT am of the considered opinion that we should not 
talk about the building of highways as an expenditure, 
but that we should, on the other hand, consider them as 
an investment—and that we should attempt to show the 
benefits received from such investments from a com- 
mercial point of view, and along with this, the vital im- 
portance of our highways as an element of a military 
machine.” 

Director Sours went on to say: 

“We have, over a period of time, gradually expanded 
our system of improved roads by developing inter-city 
connections, and in addition have reached into the rural 
sections with a network of secondary highways and 
farm-to-market roads. 

“The result of this expansion has been a serious over- 
loading of arterial routes into our centers of population. 

“As a result of all this, the states and the federal gov- 
ernment should seriously consider the appropriation of 
earmarked funds for the purpose of improving and as- 
sisting in the improvement of the extension of state and 
federal routes into and through the cities. 

v 





FEW months ago it was 
generally thought that the 
improvement of interregional 
highways, the most important 
long-distance traffic routes of the 
nation, would be a matter of first 
concern to national defense offi- 
cials and to the members of the 
new congress in this important 
new year. 
° But now it is apparent that ac- 
cess roads to military and naval 
reservations and defense industrial plants are of more 
immediate urgency and must be given first consideration. 

The national defense program has created a job of 
immediate urgency—that of building about 4,000 miles 
of roads and streets within, and in the vicinity of, mili- 
tary and naval reservations and defense-industry sites, 
and of correcting the worst conditions on the strategic 
highway system. Since the interregional system forms 
the most important part of the strategic system, critical 
weaknesses will be strengthened. But the immediate and 
urgent defense needs will occupy our whole attention, 
and a large undertaking requiring a period of years for 
its accomplishment must necessarily be deferred. 

We should all keep in mind that there are three prin- 
cipal defense agencies: The War Department, the Navy 
Department, and the Advisory Commission to the Coun- 
cil of National Defense. The defense program in all of 
its wide ramifications is generated by or flows through 
these agencies, so when we speak of the highway pro- 
gram for the national defense we must think in terms 
of the findings which have been made by one of these 
agencies, in which are lodged authority to determine the 
validity of the defense character of a project. 

A short time ago I was informed that approximately 
175 military and naval reservations and industrial plants 
had been certified to the Public Roads Administration as 
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areas in which the roads serving them are of defense 
importance. This list is constantly growing. These roads 
in general are the connections between the roads and 
streets within the reservations or plant areas, and the 
arterial roads in the vicinity and nearby communities. 
Within this category are numerous roads, most of them 
of relatively short mileage, but very important and nec- 
essary for the efficient functioning of the particular 
facility which they serve. These vital centers of defense 
which have been designated are scattered widely from 
coast to coast but the concentration is more marked along 
the Atlantic Seaboard. 

It has become apparent that these access roads are of 
immediate urgency and must be given first consideration. 
The partial estimates now available indicate that the 
Army and Navy alone have need for about 3,000 miles 
of access and reservation roads which if adequately im- 
proved will cost around $200,000,000. The job of plan- 
ning these access roads is under way, and in many cases 
the actual construction with the regularly available fed- 
eral and state funds is going forward. The state highway 
departments are cooperating in making plans and sur- 
veys and supervising construction work. 

The Roads Committee of the Congress are ready to 
give prompt consideration to any recomméndations for 
additional legislation which may be necessary to prop- 
erly deal with this problem. 

Strategic Highway Network. —A critical review 
extending over the past two years resulted in the ap- 
proval by the War Department of a system of major 
routes which we call the strategic network. It is thus 
apparent that the cooperative road progress of the States 
and Federal Government has since passage of the Fed- 
eral Highway Act of 1921 been very largely concerned 
with the improvement of those roads now incorporated 
in the strategic network. 

In addition to the estimated 30,000 miles in the pro- 
posed interregional highway system, there are about 
45,000 miles on routes in the next order of military im- 
portance. Thus the strategic network as designed .om- 
prises substantially the 75,000 miles of most heavily 
traveled highways of the nation. 

The program of eliminating the most pressing weak- 
nesses in the strategic network will include shoulder 
widening, new surfaces, and in particular the replace- 
ment of sub-standard bridges. Some work of this nature, 
of course, is being done steadily in practically all of the 
states financed with regular Federal and State highway 
funds, and with the cooperation of the Works Projects 
Administration in some cases. 
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N URGENT need of the na- 

tional defense program is to 
speed up improvement and con- 
struction on the 75,000 miles of 
state highways making up the 
strategic military highway net- 
work of the United States. This 
was the declaration of General 
Robert Lee Bobbitt of San An- 
tonio. 

Larger allotments to the states 
of federal highway user taxes and 
special appropriations from na- 

* tional defense funds will be neces- 

sary to bring this about, he said. 

General Bobbitt pointed out that highways are a major 
part of the national defense program, and warned: 

“National defense highways should not be delayed 
or detoured, They should get the green light just as much 
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as the rest of the defense program for they are indeed 
the roads over which national defense is to be speeded 
and carried on.” 

The Texas highway commissioner told how the Army 
maneuvers in East Texas last spring and the recent 
movement of troops into the many training camps and 
areas in Texas “definitely show the great need for better 
roads and highways throughout the nation for adequate 
defense purposes in this era of highly mechanized mili- 
tary forces.” He described how the relatively small num- 
ber of troops and comparatively light guns, tanks, trucks 
and other mechanized equipment engaged in the maneu- 
vers were dangerously handicapped and delayed by the 
inadequate highways and also how the roads were dam- 
aged as a result of the maneuvers. 

“Military experts and high Army officers saw conclu- 
sively there that one of the greatest needs and one of 
the biggest potential bottlenecks in our national defense 
program is our nation’s highways,” General Bobbitt said. 
“From the experience there it was definitely realized 
what a mechanized, modern, military blitzkrieg meant to 
an unprepared France. Modern armies must have mod- 
ern highways.” 

General Bobbitt emphasized that the 75,000 miles of 
strategic military highways designated by proper na- 
tional defense agencies include some 14,000 miles that 
must be improved and strengthened to the necessary 
bearing strength for heavy military equipment ; that there 
are 1,800 bridges incapable of supporting loads exceed- 
ing 30,000 pounds ; 1,700 bridges with a horizontal clear- 
ance of less than 18 feet; and 150 bridges with a ver- 
tical clearance of less than 12% feet. 

The total of direct highway user taxes collected an- 
nually by the federal government is estimated at approxi- 
mately $450,000,000, General Bobbitt explained. He 
added that the authorization for roads for the federal 
fiscal years of 1941-42 was reduced from $230,000,000, 
as recommended by the House and Senate Roads Com- 
mittee, to $178,500,000 during the 1940 session of Con- 
gress. This should be increased now because of national 
defense needs, he said. 

General Bobbitt, as chairman of the Defense Roads 
Committee of the Western Association of State High- 
way Officials, outlined the action of this group at its 
recent meeting in Denver in unanimously adopting an 
agreement pledging full cooperation with the national 
defense agencies in a solution of the problems of im- 
proving and constructing highways for national defense. 
The group, including 12 western and southwestern states, 
urged that additional federal appropriations from road 
user taxes and national defense funds be immediately 
allocated to the various states in order to speed up work 
on the military network highways. 

Ww 


Highway FF‘ )R ROAD BUILDERS, just 
Trensnertetion as for the men who make the 

P motor vehicles, national defense 
in the Defense has become today’s paramount job, 
Effort and highway development to meet 


the constantly growing needs of 
civilian traffic must be subordi- 
nated temporarily to the require- 
ments of military mobility. 
When the emergency ends, how- 
ever, the nation will confront an 
acute shortage of facilities ade- 
quate to provide for the safe and 
efficient movement of highway traffic. 
At the same time highway transportation, as an indus- 
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try, will share in the responsibility for absorbing into 
useful, peace-time pursuits the hundreds of thousands of 
workers who will be released from defense jobs. 

The outlook calls for immediate and far-reaching 
planning. It is somewhat analagous to the situation which 
faces a motor vehicle manufacturer when he undertakes 
to duplicate in large quantities a new automobile, or a 
tank, machine gun or airplane engine. . 

The manufacturer’s “make-ready” work includes the 
design and construction of tools and machines, the train- 
ing of personnel, the layout of plant, the making of 
laboratory tests, the scheduling of materials and many 
other painstakingly detailed preparatory tasks. 


In the field of highway transportation generally, the 
“make-ready” planning must deal with such questions as 
right-of-way acquisition, allocation of revenues in ac- 
cordance with traffic needs, off-street parking facilities 
in urban areas, and, underlying progress in all directions, 
a thorough public understanding of the highway system 
in terms of its modern economic significance. 


Motor transport’s continuing contribution to a better 
America will be measured to a considerable degree by 
the scope and vigor of the planning which lies immedi- 
ately ahead. 

Vv 


ITH the completion of the 
construction of the dual 
highway from Toronto to the 
Peace Bridge at Buffalo, N. Y., a 
distance of approximately 100 
miles, Canada will have possibly 
the longest continuous toll free 
stretch of divided 4-lane highway 
in America. The road, popularly 
. known as the Queen Elizabeth 
Way, passes through one of the 
garden spots of the Province of Ontario and serves as 
well many industrial cities encountered en route. While 
the location of the road provided for the by-passing of 
congested municipalities, ample provision is made for 
suitable entry and egress. The road is an example of 
the last word in highway safety engineering. It is lighted 
from Toronto to Niagara Falls and will be lighted to 
Buffalo when the last section of the road is completed 
this year. Directional lanes on this new highway are 
separated by 30 ft. grass boulevards ; the outside or driv- 
ing lane is 11 ft., with passing lane 12 ft. in width. 
Water may be drained to sides or to the center. The 
work will cost in the neighborhood of $20,000,000. The 
Province of Ontario has projected approximately 1000 
miles of this type of development. 


Canada believes that first class highways are a war 
time necessity and certainly a peace time need. The 
Province of Ontario is expanding its road system to the 
limits of its ability, having, of course, its war time re- 
sponsibilities in mind. We are quite conscious that money 
expended in the developing of our province will result 
to our advantage when this trial through which we are 
passing clears away. We earnestly believe in our future 
and unhesitatingly go forward to meet it. Canada is a 
land of great distances—a far flung empire of farm 
lands, timber limits and mining centers, thriving munici- 
palities, healthful and restful countryside, unlimited 
tourist attractions and a homely, kindly people. Many 
miles of express highways, modern in every sense, are 
being laid to outlying centers, not always to the stand- 
ard of the Queen Elizabeth Way, but safe for rapid 
movement, comfortable and easy to drive. 


Canada's Queen 
Elizabeth 
Highway 

By R. M. SMITH 


Deputy Minister 
Ontario Highway 
Department 
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HE arterial parkway system 

in New York City and Long 
Island, under the administration 
of Commissioner Robert Moses 
since the inception of the program 
in 1926, consists of 153 miles of 
completed 4-lane and 6-lane con- 
crete roadways with all crossings 
* at grade eliminated. A total of 252 
grade-separation structures have 

been erected. The system provides for rapid traffic move- 


Parkways and 


the Public 


By S. M. SHAPIRO 


Assistant Chief Engineer 
Long Island State 
Park Commission 
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ment along the entire circumference of New York City 
and through the interior of the city, connects with all of 
the major. thoroughfares leading from the bordering 
communities of New Jersey and Westchester County, 
and extends out into Nassau and Suffolk counties on 
Long Island. 





to Bronx-Whitestone 
Bridge on the Queens End, New York City 


l’hree-Level Bridge Along Approach 





gee 


re : : Bis ae 


Henry Hudson Parkway at 79th Stre.t Along the Hudson River, 
New York City 


’ 
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Construction consists primarily of 8-inch-thick rein- 
forced concrete pavement, with no exits or entrances 
except at specific and regulated intervals, with a land- 
scaped roadside, with billboards prohibited, and with the 
latest features of traffic comfort and safety incorporated 
in the design. The bridges for the most part are rein- 
forced concrete structures faced with stone. Included in 
the system are the five large bridges under the jurisdic- 
tion of the Triborough Bridge Authority, namely, the 
Triborough Bridge, the Bronx-Whitestone Bridge, the 
Henry Hudson Bridge, the Marine Parkway Bridge and 
the Cross Bay Boulevard Bridge. With the exception of 
these bridges and their approaches, the entire system is 
under the jurisdiction of the New York City Depart- 
ment of Parks. The parkways on Long Island, outside 
of the city limits, are under the jurisdiction of the Long 
Island State Park Commission and were constructed in 
cooperation with the New York State Department of 
Public Works. 













New Northern-Wautagh State Parkway, Nassau County, Long 
Island, New York 


In connection with this program, the following state- 
ment by Commissioner Moses is of interest: 

“Today we are well on our way toward a sensible solu- 
tion of this problem in the metropolitan area. The 153 
miles of completed parkways, the Triborough Bridge, 
Whitestone, Henry Hudson, and other bridge projects, 
the new 35-mile Belt Parkway project in Brooklyn and 
Queens, and the many other improvements completed, 
under way or planned, have established a pattern for an 
unparalleled arterial system made possible by the coop- 
eration of the federal, state, city, county and other au- 
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thorities who have provided the necessary lands and 
funds to carry these projects forward.” 

[Inspection tours were arranged in New York and 
New Jersey to see these developments.—Eb. ] 


PUBLIC RELATIONS 


Plan To THREE-POINT program to 
revitalize American democ- 
Strengthen racy and strengthen our psycho- 


U. S. Morale logical ramparts was outlined be- 

fore the Public Relations Forum 

ByED.L.BERNAYS of the American Road Builders 

Association by Edward L. Ber- 

nays, author of “Speak Up for 

Democracy” and public relations 
r) counsel. 

He called for a strengthened 
democracy through the realization of the ideals of equal- 
ity, equal opportunity and orderly justice; mastery of 
the strategies and techniques of persuasion to induce 
Americans to “speak up for democracy,” and the estab- 
lishment of an Advisory Morale Commission composed 
of sociologists, psychologists, neurologists, educators, 
military specialists and experts in communications and 
public opinion, whose findings would be available to gov- 
ernment and private agencies. 

“America’s first line of defense,” he said, “is in the 
minds of her people. The physical defenses we are now 
building will be completely effective only if our psycho- 
logical defenses are equally strong, if our people have an 
abiding faith in the future of democracy, in its insti- 
tutions, in everything for which it stands. 

“Morale is behavior which advances our national in- 
terest. Individual morale is dependent upon our physical 
and emotional well-being, upon a common goal, a belief 
in our leaders, a trust in one another despite obstacles 
and conflict. Group morale follows the same broad prin- 
ciples. Under strong morale we have eager, energetic 
team work; under low morale, apathy, frustration, con- 
fusion. 

“The state of morale in the United States has suffered 
in the last 10 years from depression and ensuing psy- 
chological and economic insecurity, from military suc- 
cesses of the Axis powers, and from anti-democratic 
propaganda from within and without our borders. The 
results are that our morale is not good and that we need 
to strengthen it.” 

The three recommendations made will, according to 
Mr. Bernays, who served on the U. S. Committee for 
Public Information here and in Paris during the last 
war, definitely meet the situation. 

; vW 

MERICA today is definitely 
not a country wherein the 
majority of its people are centered 
in cities. On the contrary, more 
than 50 per cent of the 130 million 
who comprise her live on farms or 
in towns of 5,000 population or 
less. Actually, there are less than 
e 200 cities in the entire United 
States which have a population 
over 50,000; contract this with the 15,516 towns having 
a population of between 2,500 and 10,000 and under and 
we begin to get a pretty true picture of just where Mr. 

and Mrs. America really hold forth. 

Let’s give these people of the towns and farms the 
facts about roads . . . concrete, specific facts . . . facts 
upon which they can form their own opinions and there 
will be no question as to their demand. 


Public Relations 
Counsel 
New York City 


Roads and the 


Rural Press 


By W. S. GORDON 


Western 
Newspaper Union 
Baltimore, Maryland 
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No medium in America reaches a wider group of rural 
readers at the same time with the same idea than does 
the country newspaper. No other medium in the world 
can so well crystallize a cause in local terms. 

General, broad information about the advantages of 
good roads have been read and agreed upon in the lamp- 
lighted sitting rooms of literally every rural home in the 
land. All this general publicity has done a splendid job. 
It has laid the groundwork by awaking in these people 
the realization of the need for more and better roads. 

Translate these generalities into a nation-wide crusade 
for specific paved roads . . . a new road, let us say, from 
Smithers Corners, along the township line to the county 
seat . . . and then, all the nebulous advantages of good 
roads as a whole crystallize themselves into a meaningful 
and practical proposition. 

The country newspaper can do just this. It is the one 
publication which has the greatest influence with people 
of the towns and farms. To them the rural newspaper is 
a home institution. They know and respect the editor. 
Local people produce it and it brings home to them in 
clear, everyday terms the story of better, happier living. 
Its reader response is hardly less than phenomenal. 


v 


COUNTY ROADS 
ECHNICAL papers of the 
County Technical Committee 
were submitted to its chairman for 
review before being presented in 
order to eliminate duplication of 
statements. The reports presented 
covered the following subjects: 
Railroad Grade Crossings; Eff- 
cient Engineering Services Cost 
e the Taxpayers Nothing ; Low Cost 
Roads, Bridges and Culverts; 
Stage Construction of Roads; Maintenance Practice in 
Baltimore County, Maryland; County Engineering Or- 
ganization as an Administrative Assistance to Local 
Governing Officials; and Studies of Equipment Depre- 

ciation. 

Railroad Grade Crossings.—One of the major prob- 
lems confronting highway officials in a metropolitan 
county is the elimination of railroad-highway grade 
crossings. 

Cook County, Illinois, which includes Chicago, the 
second largest city in the United States, is the hub for 
all the large railroads. This county, therefore, is con- 
fronted by the serious problem of either eliminating or 
protecting a large number of crossings. Mr. Duncan M. 
Campbell, Chief Engineer, submits a report covering a 
study of these problems within his county. His report 
states that the justification for the elimination of high- 
way-railroad grade crossings is a problem in economics. 

Traffic delay was found to constitute the only tangible 
and representative index of the cost to the public of 
highway-railroad grade crossings. Careful surveys were 
made by the county. These surveys covered time lost to 
highway traffic, and special consideration was given to 
those crossings over which switching movements oc- 
curred and those which were blocked in the loading and 
unloading of passenger trains. A cost was computed for 
daily vehicle minutes delay. The daily vehicular delay at 
each crossing was evaluated and expressed on an annual 
cost basis. An estimate of cost was made for grade 
crossing separation structures. When the annual delay 
cost over a 50-year period equalled or exceeded the 
elimination cost, these projects were then programmed 
for construction. The priority of elimination was deter- 


Summary of 
Seven Technical 
Reports 


By PAUL B. RYNNING 


County Engineer 
Jackson County 
Medford, Ore. 
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mined by the number of years required for the delay 
cost to equal the elimination cost. 

The crossings not programmed for elimination were 
assigned an index of hazard according to a formula given 
in Mr. Duncan’s report. These crossings were pro- 
grammed for protection utilizing various safety devices. 

Efficient Engineering Services Cost the Taxpayers 
Nothing.—Mr. Carl T. Bowen brings out the follow- 
ing facts: 

Every engineer knows that in most localities more 
than one survey must need be made, involving reconnais- 

sance, preliminary and final location. Few people know 
of the economics involved in the proper location of high- 
ways and bridges. The cost of one additional survey can 
very easily be offset by a change in the design of a road 
or bridge, and an additional survey may also improve 
the elements of safety. 

Without proper engineering the road may be con- 
structed with improper drainage structures or may be 
constructed upon soils which lack sufficient bearing value. 
Materials without the proper laboratory tests may prove 
expensive and the cause of structural failure. Without 
proper engineer’s plans and specifications bridges may 
be installed which are inadequate in size or strength. 
Without proper ditching and drainage, foundations and 
sub-structures may fail with serious results. 

Low Cost Roads, Bridges and Culverts.—Mr. Ed- 
ward J. Himes defines low cost as a relative term. A 
low cost road means a road built for the least cost com- 
mensurate with the traffic requirements. Careful engi- 
neering and consideration of location are of great 
importance in low cost roads. Every road to be consid- 
ered a low cost road must have adequate drainage, and, 
unless a road is properly drained, it is an expensive road. 
It is not possible to state in dollars what is meant by 
low cost road construction and apply it to all states or 
sections of the country. When a road is constructed, 
consideration should be given to the requirements of 
future maintenance. Very often maintenance can be built 
into the road by reason of its proper location and con- 
struction. A road which requires a high maintenance 
immediately after completion of construction is not a 
low cost road but an expensive road. 

Stage Construction of Roads.—Mr. E. R. Fischer 
submits a report covering stage construction in Racine 
County, Wisconsin, and the following methods of con- 
struction have been found to be practical within that 
county. 

The first step of stage construction is to consider the 
right-of-way. The right-of-way must be of sufficient 
width to provide for the construction of a road bed 
commensurate with the traffic needs, proper side drain- 
age and beautification if necessary. 

The second stage of construction is to properly grade, 
drain, and surface the road for year around travel, par- 
ticular stress being given to road bed, width, curvature, 
gradient and safety. 

The third stage is to maintain the road for a year or 
a sufficient length of time to determine whether the road 
has been constructed to withstand frost boils and maxi- 
mum traffic, and the road bed has attained its normal 
settlement. 

The fourth stage of construction is the paving of the 
roads or the application of a wearing surface. The 
amount of traffic and type of traffic must determine 
whether the road surface shall be covered with an oil 
or tar covering, a high type two-inch mixture or a port- 
land cement concrete pavement. 

The fifth stage, applying particularly to asphalt or tar 
surfaces, is the application of retread or additional seal 


coats. 
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The sixth stage is to properly maintain the road. 

Maintenance Practice in Baltimore County, Mary- 
land.—In the maintenance of the roads in a metro- 
politan area many problems arise. Many of the roads 
in Baltimore County were developed along agricultural 
lines with no particular thought given to alignment and 
grade. With the advance of the automobile it was neces- 
sary to improve existing roads to make them passable 
the year around. The material thing to do was to cover 
the roads with waterbound macadam. With the improve- 
ments of roads the suburban areas developed. With the 
development of suburban areas the macadam road be- 
came difficult to maintain. Asphaltic cement pavements 
were then placed upon the macadam roads without mak- 
ing any changes in alignment or grade. Traffic increased 
with the result that the asphaltic pavements became 
dangerous, because of slippery condition, high crowns, 
no super-elevations and sharp curves. Through a stage 
construction program Baltimore County gradually elim- 
inated high crowns, built up necessary super elevations 
and non-skidded a great number of miles. It is interesting 
to note that this work has not increased the cost of main- 
tenance, and it is expected that future maintenance and 
betterment costs will be lower. Mr. Herman F. Meyer, 
Jr., has accomplished this work not without some diffi- 
culty. To eliminate slippery roads a new type of pave- 
ment was used, and to obtain efficiency a change in 
organization was necessary. With the close cooperation 
of the county commissioners the engineer was enabled 
to make numerous experiments with the result that Balti- 
more County now has many miles of good roads with a 
decrease in maintenance costs. 

County Engineering Organization as an Adminis- 
trative Assistance to Local Governing Officials.—Mr. 
Frances L. Brown submits a very interesting report on 
this subject. One step in which the county engineer can 
help local governing officials is to demonstrate by his 
own activity his ability to handle the county road prob- 
lems. Well kept buildings and well built and maintained 
roads are his best advertisements. With his organization 
and his opportunities for research and development, it 
should be an easy matter for him to gain the confidence 
of the local town officials. Diplomacy must be used. The 
county road administrator should be able to prove to the 
local officials that any suggestions that he may make will 
not interfere with existing financial policies and that his 
suggestions, if carried out, will accomplish certain ob- 
jectives and will not interfere with the local organization. 

The county road engineer needs the encouragement of 
an approving public opinion. To receive an approving 
public opinion he must be subjected to publicity which 
brings before his constituents the successful management 
of his office. The county road administrator will then 
automatically receive the confidence of the local officials, 
and through this confidence he will be able to instil his 
methods of construction and administration into those 
of the local governing officials. 

Studies of Equipment Depreciation.—In order to 
have correct cost accounting it is necessary to take into 
consideration depreciation of equipment costs. Many 
counties do not charge any rentals for equipment used in 
the construction or maintenance of their roads. In a sur- 
vey of county road management compiled by Better 
Roads Magazine it was found that some of the smaller 
counties operated as efficiently as many of the larger 
counties, except on a smaller scale. In the states of Wis- 
consin and New York most of the counties make use of 
revolving funds. In some states the laws prevent the use 
of revolving funds. It is in these states that some diffi- 
culty is experienced in charging for rentals and deprecia- 
tion. Machinery is purchased from moneys budgeted for 
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> cision operations on cylinder blocks—typical of the 
~ equipment on Briggs & Stratton cylinder block lines. 
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a particular year, and it is impossible to charge out a 
rental rate except on paper. The entire cost of the equip- 
ment is charged to operations of that particular year in 
which the purchase is made. Mr. Walter O. Dow has 
made a study of equipment depreciation and submits a 
report covering his studies on the subject. Rental values 
should include depreciation, maintenance, operation cost, 
over-head, interest on the investment and readiness to 
serve. It is difficult to ascertain the correct value of 
depreciation for each job. Some jobs may be very diffi- 
cult and the depreciation together with maintenance 
may be considerable greater on one job than on another. 
To obtain an average cost a study must be made over a 
period of years, and an hourly rate or daily rate made 
for each various piece of equipment based upon past 
experience. The underlying principle of a rental rate is 
to build up a fund which will pay all charges against 
the individual machine and replace it at the end of its 
useful life. 
vw 
UCH has been said and writ- 
ten concerning federal, state 
and county cooperation in highway 
problems, and in the past few 
years many forward steps have 
been taken. In cooperation with 
the various states and counties, 
through the highway planning sur- 
veys, we have come into possession 
of a complete and standardized 
physical inventory of our county 
systems. County systems are 57 
per cent of the total public road 
bad mileage in the country, and, when 
taking into consideration the town- 
ship roads over which there is a large degree of county 
supervision, we find that this includes 85 per cent, or 
about 2% million miles of public roads. 

If the Public Roads Administration will continue to 
serve as effectively as it has in the past through traffic 
studies and a general and impartial viewpoint in pro- 
moting sensible arrangements between state and local 
agencies in the proper location of local roads to be im- 
proved with federal aid it will be a valuable service. 
There have been too many instances in the past where 
federal secondary appropriations have been used for 
improvements without consulting the local authorities 
as to proper location, etc. It is to be remembered that 
the maintenance of these improvements so financed will 
be the responsibility of the same local officials and units 
of local government. 

Counties and townships should continue to have a defi- 
nite part in the construction of highways, as their par- 
ticipation tends to make a good balance-wheel in high- 
way matters. County officials should, therefore, consider 
their county highway departments one of their most im- 
portant functions in the county government. They should 
hire not only trained highway and bridge engineers for 
the investigation, survey, design and construction of 
highways and bridges, but should also have the highest 
type personnel in their county garages and maintenance 
crews. 

The establishment of a County Highway Bureau in 
the Public Roads Administration would do much to en- 
hance the value of county government from the highway 
angle in the eyes of the people. 

It has developed during the last 6 or 8 months, and in 
this case I am talking about my own experience, that 
there are many more rules and regulations and increased 
sponsor contributions than has been the case previously. 
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We have also found by cost records that a contract job 
which requires the same amount of man-hours as a 
given WPA job and on which the total cost is about the 
same will provide four times the mileage of highways. 

We further feel that the highway administrative pro- 
gram, which is more or less involved today because of 
federal, state, and local interests in the present system 
of operation, is getting to be more invelved and more 
cumbersome because of the introduction of WPA pro- 
cedure into local government operations. It would seem 
that if possible much of the money appropriated for 
WPA road work should be expended directly through 
the Public Roads Administration. 

v 
URING the past year, the 
Committee on Legislation, 
Administration and Finance, of 
which I am chairman, has been 
making a study of the section of 
the federal highway act which per- 
tains to federal aid to secondary 
roads. This study is being made in 
response to sentiments expressed 
at the Chicago convention by local 
° road administrators, that the re- 
quirements necessary to qualify a 
road to receive this money have nullified the intent and 
purpose of the sponsors of the federal aid for these 

roads. 

It is very clear after studying the act, that the word 
secondary may be the reason for misunderstanding and 
disappointments. The Public Roads Administration, we 
appreciate, must take the laws it reads and interpret the 
word secondary in its true meaning limiting the bureau 
to roads next in importance to the primary federal aid 
system. This restricts the P.R.A. so that they cannot, 
under the present act, meet the expectations of the local 
road administrators in applying federal aid to farm-to- 
market roads which the local administrators have fore- 
most in their minds. 

The report raises the question as to whether or not 
conditions have changed during the past two years and 
whether or not such local roads come under the National 
Defense Program. Inquiry has been made of the leading 
local road officials all over the United States and the re- 
port covers a summary of the expressions received from 
these people. It reviews the secondary road legislation 
from its inception in 1936 and the subsequent rules and 
regulations adopted by the Public Roads Administration. 
It includes the amendment which the committee passed 
and submitted to the convention for discussion. 

Vv 

HE Committee on Organiza- 

tion has during the past year 
considered the question of a na- 
tional organization of county high- 
way Officials from the following 
standpoints : 

1. Is a national organization of 
county highway officials desirable 
or necessary ? 

2. What are the chief reasons 

e for such an organization? 

3. Does the County Division of 
the American Road Builders’ Association meet the re- 
quirements of a National organization? 

In order to bring out the facts bearing on these major 
points various members of the committee were given 
individual assignments to cover the various phases of 
the subject. The fullest cooperation of committee mem- 
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With LeTourecu DOUBLE-BUCKET CARRYALLS 


» you can GET MORE YARDAGE 


from Your Tractor Power... 















Model LU loading. This double-bucket 
Carryall has the same 8 6" cuttin 
edge as the ordinary 8 or 9-ya 
scraper, requires no more loadin 
power than the normal 12 to 15- 
scraper, but has a capacity of 19 
heaped yards. 



























Start of load—telescoping bucket in forward 
position. Notice that material piles up at 
rear of scraper bucket. 


Completed load—rear bucket returns to end 
of scraper on roller bearings, carrying mate- 
rial full length of scraper. 






Complete ejection—rear bucket also moves 
forward, with ejection tailgate wiping sides 
and bottom clean of all load. 


Made in 4 Sizes 


23 yard heaped capacity for D8 





*8'6” cutting edge **10' cutting edge 














19 yard heaped capacity for D8 or B Tournapull 


30 yard heaped capacity for D8 or A Tournapull 
45 yard heaped capacity for D8 or A Tournapull 


Jor Lowest Net Cost por 








Reduce Loading Effort - Increase 


Yards per Horsepower « Proved by 4 Years’ Use 


You get more yardage from your tractor power because loading a double- 
bucket, in effect, is like loading two small scrapers one after the other. To 
begin loading, the rear bucket telescopes forward (see operating sketches). 
The material loaded into this shortened bowl travels back on rollers and 
roller bearings instead of being forced back. Result: less loading resistance 
plus a larger and better heaped load, with no empty corners. 


Smart, Load-Expanding Design 


The yardage you can put into a conven- 
tional single bucket scraper with 90 to 
100 H.P. naturally is limited by: 

1. Bowl height 

2. Width of cutting edge 

3. Bowl length 
Practical experience has fixed bowl height 
at 4 to 5 feet. Shipping requirements limit 
cutting widths to 10 feet maximum. And, 
until the advent of the double-bucket 


Carryall, the power required to force dirt 
back pretty well limited bow! length. Then 
came the revolutionary LeTourneau,double- 
bucket Carryall. With this revolutionary 
double-bucket design, you retain the same 
bowl height . . . can use the power-saving, 
narrower cutting — of a conventional 8 
or 9-yard scraper . . . yet, because power is 
conserved by this unique method of load- 
ing into one bowl and rolling it back, 
you’re able to expand bowl length and 
increase capacity as much as 50%. 


It’s proved by 4 years of use by leading contractors the country over. Plenty 
of repeat orders show it’s a profit-maker. Simple, easy to operate. Patented 
and available only from LeTourneau. Ask your LeTourneau-“Cater- 


pillar” dealer to show you how a double-bucket Carryall can step up 


your yardage. See him NOW. 
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~CARRYALL* SCRAPERS, ANGLEDOZERS*, CRANES, 
BULLDOZERS, POWER CONTROL UNITS, DRAG SCRAPERS, PUSHDOZERS, SHEEP'S FOOT ROLLERS, 
ROOTERS*, TOURNAPULLS*, TOURNATRAILERS*, TOURNACRANES. 
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bers was obtained and the ideas in the 
form of short papers received from 
these members do a pretty good job 
of answering the questions outlined 
above. 

Conclusions.— 1. National organ- 
ization of county highway officials is 
desirable and necessary for the fol- 
lowing reasons : 

(a) Secondary federal aid 
makes it necessary for counties to 
act as a unit in all matters relative 
to the administration of federal aid 
on local highways. 

(b) National legislation affect- 
ing county highways requires uni- 
fied national expression of county 
highway officials. 

(c) Satisfactory technical pro- 
gress necessitates exchange of 
ideas over a national scope; this 
can best be accomplished through 
national organization. 

(d) Federal and state highway 
officials cannot be depended upon 
to safeguard the principles of local 
self-government as applied to high- 
way administration. This matter 
must be attended to by the local 
officials themselves, and this again 
calls for adequate organization. 

2. The type of organization, some- 
what similar to the American Associ- 
ation of State Highmay Officials, is 
needed for national expression by 
county highfay officials. 

3. The County Highway Officials’ 
Division of the American Road 
Builders’ Association appears to pro- 
vide a satisfactory set-up for the type 
of organization needed. 

4. County highway officials should 
be organized by states so that each 
state might be represented by an in- 
dividual or small committee in a po- 
sition to constantly speak for their 
respective states in working through 
the County Highway Officials’ Di- 
vision in Washington for coordinated 
action. 

5. Federal assistance for local 
highways should be looked upon as 
an influence for coordinating and im- 
proving local technical and adminis- 
trative progress father than a means 
of obtaining great financial assist- 
ance. 


T IS often 
said that 
only 10 per 
cent of our 
population 
really think for 
themselves, 
thereby handi- 
capping their 
« personal pro- 

gress. This may 

be true. But if thinking would solve 
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our problem we cannot help but feel 
it would have been solved long ago 
because our members devote more 
than a quarter of a million hours of 
thought as they travel 1,392,657 miles 
each day and a high percentage of 
them are spent in concentrated 
thought on individual road problems. 

The problem that confronts those 
most interested in good roads in my 
part of the country, that is in the 
roads we are discussing, ““The Roads 
We Travel” is the ever increasing 
mileage being added to the part of 
the system embraced in what we call 
in Oklahoma the County Highways 
and the ever decreasing revenues pro- 
vided for same. The decreasing 
revenues in our case, and I can 
imagine that to be true in other states 
and sections, is caused by a multi- 
plicity of circumstances, such as, de- 
creased valuations, homestead exemp- 
tions and increasing diversion. Of 
these we consider diversion the great- 
est menace and as standing on the 
most unreasonable and unexcusable 
premises. 

We should consider therefore and 
I feel sure that we do, that diversion 
is our greatest single enemy, and we 
must direct our joint attention toward 
the permanent elimination of this 
enemy. I pledge you the ocoperation 
of the Rural Carriers of America in 
your worthy efforts in this direction. 


ECONOMICS 
Highways HE high- 
a+ § way trans- 
America's portation sys- 
Biggest tem is Amer- 


ica’s biggest 
business in 
more ways 
than one. It is 
not only the 
largest em- 
ployer of labor, 
. the largest con- 
sumer of many 
basic American products, but is also 
the largest single source of federal 
and state revenues. Any thing which 
increases hte highway transportation 
business stabilizes American employ- 
ment, the economic system and the 
financial structure of the country. 
All of these contributions are of 
vital importance but they are quite 
secondary to the service which high- 
way transportation provides to all 
other forms of business activity. If 
we were to remove the motor vehicle 
from American life, we would have 
to revert to much less satisfactory 
social organization and economy. 
Notwihtstanding the bigness of 
highway transportation today, it has 
been throttled, restrained and handi- 
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capped by streets and highways which never have been 
and never can be an efficient medium for automobile use. 
We have ahead of us a nationwide program of street and 
highway canstruction. When it has been accomplished, 
the great unused potentials of America’s biggest business 
will be available not only for the direct service of the 
users, but for the advantage of all other forms of 
business. 

v 

Hie present situation regard- 

ing roadways may be de- 
scribed as follows: 

(1) The great bulk of travel is 
now upon improved surfaces. 
Thus the bulk of the problem is 
not to get the vehicles out of the 
mud. 

(2) The accident rate is very 
high and engineering methods can 
do much to reduce it. 

(3) The great bulk of present 
e roadways are carrying traffic at a 

rate of speed far below that which 
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the public want. 

(4) The economic losses due to accidents and con- 
gestion may be in excess of what it would cost to improve 
the roadways to a point where most of the losses would 
be removed. 

(5) Before reconstruction or new construction can be 
made economically efficient, these losses and values must 
be evaluated so that each dollar invested will bring the 
greatest return in terms of movement. 

v 
HE present plight of the 
world seems to be the direct 
and inevitable result of the way 
the nations involved handled the 
debts of the first world war. The 
practice was that of past ages. 
. After the war is over this practice 
prevents the replacement of the 
tools of war by the tools of peaceful productivity and 
thus blocks post war recovery. Throughout the ages 
nations have followed this same time dishonored course, 
and have suffered the consequences in the universal post 
war depressions from which recovery often has become 
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impossible. 

This ancient war debt technique is now obsolete. A 
kind of floating federal debt already familiar, if changed 
slightly will correct this evil of post war depression, and 
many others. It will permit the nation promptly to re- 
place its tools of war with tools of peace, and return 
quickly to a stable level of prosperity. 


EDUCATIONAL 


HERE are different ideas as 


What Should Be 
included tn to what is the best course to 
a” follow in teaching students who 
Highway Training are studying engineering. Some 
For Engineers are of the opinion that major stress 
should be placed on preparing the 
student along administrative and 
executive lines while others believe 
that a good engineering ground- 
work should be laid so that on 
leaving college the graduate can 
start out and fill an engineering 
position satisfactorily, even though 
. it does not happen to be the one 
that he had specialized in. Mr. 
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Gawkins believes the latter is the better method because 
there are times when circumstances are such that an 
opportunity arises where there is an opening available 
that would lead to advancement in a different field than 
the one that he prepared in while, if he was compelled 
to wait for something along one certain line, he might 
find his progress very slow. 

The administrative and executive courses should not 
be overlooked. One who is not fitted for the top position 
after he has successfully reached it would be obliged to 
step down and maybe out altogether. It is not practical 
for a student studying engineering, especially a Civil 
Kngineering course, to specialize too much in any one 
part because, in most cases, the graduate will not be 
able, upon leaving college, to find available a position 
that will meet up to his liking. 

Transportation on highways as well as railroads is 
a very important course. Highways are just as important 
in reference to transportation as railroads. 

A good course in bridge design is beneficial to every 
engineering student, whether he ever intends to join a 
state highway force or not. A good groundwork should 
be laid while one is in college. 

. 


N HIS talk at the Educational 
Clinic, Mr. O’Brien developed 
the duties of the contractor’s engi- 
neer, scheduling them under the 
heads of estimating, construction 
and cost accounting. The role of 
a university in providing the 
young engineer with the knowl- 
edge required for successful em- 
ployment with a contractor formed 
the concluding part of the address 
and was the subject of lively dis- 
cussion following the submission 
of Mr. O’Brien’s paper. 
e The paper developed the neces- 
sity of the contractor’s engineer 
being able to interpret and apply specifications and have 
a thorough knowledge in addition of the technical rea- 
sons underlying them. Another desirable feature of the 
equipment of a prospective contractor’s engineer is a 
knowledge of basic economic and social laws. These lat- 
ter are called into play frequently in labor relations and 
social legislation now surrounding many contractor’s 
operations, 

Mr. O’Brien concluded with the following remarks: 
“T think the college of today should instill into the hearts 
of their students qualities of character, good sportsman- 
ship and gentlemanliness. These will mark the engineer- 
ing graduate who is going to climb the ladder of success 
in his chosen field. He is going to be a good mixer among 
men and his presence will be welcomed in responsible 
groups who plan and execute large construction. It will 
develop in the young graduate, qualities of leadership, 
courage and fair dealing which is always required for 
outstanding success. 

“Tf the engineering colleges do not learn to build char- 
acter into their graduates, they are, to use a common 
phrase, ‘Missing the Boat.’ We are seeing today, more 
and more, that technical development and training do not 
make great nations. No one can doubt Germany’s effi- 
ciency and proficiency, but certainly no one can admire 
the place she is taking in civilization today. A nation is 
no greater than its people. To my mind, character train- 
ing therefore, today more than ever, demands a place in 
the university curriculum. 
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a coal with 75% more B.T.U’s?* 


Speed—economy—safety—are basic essentials to American industry today. If 
you could find a coal with 75% more BTU—you would be glad to pay a pre- 


mium to get it. Because it would give you more steam, power, economy. 
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The Employment 
of the Recent 
Graduate in the 
Highway Field 
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K*‘ )R some reason or other em- 
ployment in the highway field 
has not been so attractive to the 
young engineering graduates as it 
has been in other fields of engi- 
neering. Just why should this work 
not attract? 

The salary scale is comparable 
with that in other fields, while 
hours of employment are certainly 
no more arduous than those of any 

e other engineering work. 

There is opportunity for recent 
graduates to enter the field through various mediums, 
some of the more common ones being: state, county, and 
city highway departments, road contracting companies, 
road machinery manufacturers, road materials com- 
panies, road oil producers, and others. 

In his very able paper presented at the San Francisco 
Convention of the American Road Builders Association 
in 1939, Professor Earl C. Thomas of Stanford Univer- 
sity brought forth the idea that one of the contributing 
factors of the unpopularity was. over-standardization. 
Although this is undoubtedly one of the main reasons, 
yet it would appear that there are other less tangible ones. 

The question now arises, if employment in the high- 
way engineering field is so unattractive, what can be 
done to remedy the situation? 

It would appear that if competent engineers are to be 
attracted to the highway work, and that if we are to 
make the necessary progress to keep abreast of the de- 
mand for improved roads, some better co-operation 
should be formulated between the classroom and the 
actual highway work. 


v 
PLANNING 

IGHWAYS have formed the 

groundwork of city plans. 
As a metropolitan region is an 
overgrown city, it is logical that 
highway proposals should take a 
major place in regional plans for 
such areas. Highways, however, 
are but one element in a transport- 
ation plan and transportation is but 
one element in a regional plan. A 
coordination of highways with rail, 
water and air transportation 
should be a major objective of 
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® 
regional planning. 

An adequate system of express highways is essential 
in a metropolitan area. Some of these should be in the 
form of parkways limited to passenger vehicles, and 
others as limited access highways or “freeways” for both 
passenger cars and commercial traffic. Both types should 
be free from grade crossings or left-hand turns so far 
as practicable. Both will use common crossings over 
major waterways and may well use common approaches 
to such crossings through urban areas. 

The highways in a regional plan may be classified by 
relative importance, on the basis of a geometrical dia- 
gram, or by types of use. The need of bypass highways 
around separate municipalities is a well accepted prin- 
ciple in the laying out of state highways. Belt highways 
in a regional scheme should include both an outer belt, 
as a metropolitan bypass, and near-in belts. The latter 
will serve primarily for the interchange of traffic between 
radial routes so far as to permit a vehicle to enter or 
leave the central areas by the most direct route. 

A regional highway is incomplete unless it makes some 
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provision for handling the automobile terminal problem 
in the central areas. Otherwise wide radial routes will 
only aggravate the congestion in these areas. Adequate 
parking spaces and facilities for off-street loading and 
unloading must be considered a part of the highway 
system. Public agencies must assume some responsibility 
for solving this terminal problem. 

At the present time national defense is uppermost in 
everyone’s mind. Planning our highway systems on a 
regional basis will certainly promote the defense of our 
metropolitan areas. The most available emergency trans- 
port will obviously be by automobile for we have enough 
motor vehicles to transport at one time our entire popu- 
lation. It is equally obvious that the concentration of 
such vehicles in an emergency will create hopeless con- 
fusion unless it is well planned in advance. 

vW 


OUNTY planning in Monroe 

County, New York, is consid- 
ered a research and fact finding 
job. The Division of Regional 
Planning is the research branch of 
a municipal business capitalized at 
$650,000,000 with a gross budget 
of approximately $9,000,000 an- 
nually. Operated by a County 
Manager, appointed by a Board of 
Supervisors consisting of 43 mem- 

© bers (directors). 

During the past several years 
the activities of the division have been materially in- 
creased through the assignment of personnel from the 
various emergency work relief agencies. During this 
period the funds allotted to planning have amounted to 
from 0.1 of 1 per cent to 0.4 of 1 per cent of the county 
budget. 

In order to achieve a program, analysis of the prob- 
lems comprising the interelated physical, social and eco- 
nomic life of the community are necessary. 

In making these studies the standard procedure for 
planning research is followed: 

1—Providing basic maps. 

2—Gathering and analyzing facts and data. 

3—Developing plans so as to use the resources of 

the community to best advantage. 

4—Educating local administrators and the public 

as to the practical value of planning. 
5—Keeping abreast of changes in Social and Eco- 
nomic conditions. 
In approaching the task of physical mapping it was 
found that sufficiently accurate and up-to-date maps 
were not available. The mapping program has provided : 
1—Aerial mosaics of the County scale 1/12000. 
2—A new U.S.G.S. scale 1/24000 5 ft. contours. 
3—A new Soil Map at the same scale. 
4—A Bed Rock Contour and Water Resources Map 
scale 1/24000. 

5—Property boundary maps for the 70,000 parcels 
of land in the 19 Towns and 10 Villages, scales 
1/1200 and 1/12000. 

The fact finding surveys were organized. to provide 
an inventory of past and present conditions so as to 
meet not only the needs of normal governmental opera- 
tion but also emergency conditions of either peace or war. 

Highways and Traffic.—l—Detailed Traffic sur- 
vey and annual count to indicate trends. 

2—Traffic accidents, study of density. The work of 
the Sheriff’s Office in studying details of accidents. Re- 
moval of physical causes of accidents. 

3—Found that in Monroe County outside of the City 
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of Rochester there were few problems of traffic move- 
ment. Practically all of congestion and delay was due 
to the lack of adequate storage or parking facilities. 

4—Relationship of vacant, obsolescent tax delinquent 
properties and the use of their sites for off-street parking. 

5—Also the use of such properties for the opening of 
dead end streets and by-pass highways. In one instance 
139 parcels of the 151 necessary for a by-pass have been 
foreclosed and are being reserved. 

Studies of Towns and Villages.—Studies have been 
completed and reports published dealing with financial, 
economic, and social organization and operation of the 
19 towns and 10 villages of the county for the past 25 
years period. These reports show among others: 

Population, total, density and movement, assessed 
valuation, receipts, expenditures, delinquencies, debt, 
bond retirement schedules, school organization and cost 
of operation, public buildings and capacities, churches, 
industrial units, power and pipe lines, social organiza- 
tions, fire fighting units and other related information. 
In these town and village planning inventories are in- 
cluded maps showing the highways (maintenance, width, 
type, bottle-necks, size and capacity of bridges and cul- 
verts, accidents, etcetera). Location of schools and boun- 
daries of school districts, location of public buildings and 
sewers, water lines, housing density 1900 and 1939, soil 
productivity, slope of land, watersheds, stream pollution, 
zoning and others. 

Cost of overdevelopment during the 1920’s is now 
being paid for by the taxpayers of the county. The an- 
nual cost of overdevelopment is nearly equal to the 
annual cost of relief. Practical planning would have pre- 
vented a large portion of such overdevelopment. 

Planning as a research process and as practiced in 
Monroe County makes possible a program of action lead- 
ing toward a better relationship among the uses of land. 
Agriculturally toward a better biologic balance of crops 
and animals, socially toward balance in areas for busi- 
ness, work, residence and recreational uses and eco- 
nomically toward a balanced budget. 
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poe the highway planning 
.J surveys were started late in 
1935, 46 states in cooperation with 
Planning Surveys the Public Roads Administration 
of the Federal Works Agency 
have completed, and two states 
have well under way, an inventory 
of their rural road systems, a com- 
plete count of the annual traffic 
over these roads, and a study of 
e the ways and means by which they 
are to be kept up to meet the needs 
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of the road users. 

Although the major task of collecting the preliminary 
information has been done, the work has not ended. Each 
state has recognized the importance of keeping the data 
current and up-to-date, and has accepted it as a continu- 
ing function of its highway department. By constantly 
adding to and checking the fund of information made 
available by the surveys, the state highway departments 
find themselves in possession of accurate factual data 
which permits better planning, more efficient administra- 
tion, the relief of traffic congestion, and safer travel. 

The most timely contribution of the highway planning 
surveys has been the determination of a strategic system 
for national defense, composed of those roads which are 
most important, in time of military emergency, in main- 
taining adequate transportation for the needs of the 
armed forces as well as the civilian population. 
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The surveys have also greatly facilitated the extension 
of the Federal-Aid System of highways by providing the 
data necessary for the selection of appropriate routes 
to-be included in the Secondary Federal-Aid System. 

Included in the present highway planning program of 
many of the states are studies of the behavior of drivers, 
highway capacity, and the performance of trucks on 
grades, which will tend to promote more efficient use of 
the roads and to decrease the number of traffic accidents 

—the goal of every road nee 


Street SINCE the release of the report 
“Toll Roads and Free Roads,’ 
due to the national defense pro- 
gram, Baltimore’s problem has be- 
come more than ever acute. 
Located within twenty-five miles 
of the center of the city will be 
found Army and Navy posts at 
Fort Geoge G. Meade, Edgewood 
Arsenal, Aberdeen Proving 
Grounds and Curtis Bay Ordnance 
* Depot. Also within the same area 
the Sparrow Point plant of the 
Bethlehem Steel Company and the airplane factory of 
the Glenn L. Martin Company. The activities at these 
points are today employing about 100,000 men. And 
Washington, the Nation’s Capital, is only forty miles 
away. 

The construction of a modern highway from Washing- 
ton to Boston has long been considered of great impor- 
tance from a standpoint of national defense, as well as 
on the basis of its value to the states and cities through 
which it would pass. Such a highway would have a total 
length of about four hundred and fifty (450) miles. And 
yet such a road would pass through or adjacent to ten 
cities having a combined population within their cor- 
porate limits of over 10 per cent of the total population 
of the United States. And intervening urban and subur- 
ban areas add materially to this total. 

The real problem in the construction of such a highway 
naturally occurs at the large centers of population. Again 
using Baltimore as an example, several schemes have 
been proposed to carry traffic from one side of the City 
to the other. These schemes which have received the 
most consideration are: (1) a bypass around the Western 
and Northern suburbs entirely outside the City Limits; 
(2) a route bypassing the central business section to the 
South, passing through the industrial section, crossing 
the Patepaco River by a high-level bridge or a tunnel and 
traversing the Eastern residential and business areas; 
and (3) an elevated highway connecting with U. S. 
Route 1 at Wilkens Avenue and Monroe Street, passing 
directly along the edge of the central business district 
and terminating at its intersection with U. S. Route 40 at 
Fayette Street and Broadway. 

Naturally, the question of cost is all important. The 
suggested bypass, being entirely outside the City Limits, 
would not involve the City to any extent. But the other 
schemes are all very expensive and their financing would 
provide a major problem. Scheme 2 is the only plan 
which could be made self-liquidating by the collection of 
tolls. 

Many factors enter into the planning of streets in the 
suburban areas, foremost of which is the trend of popu- 
lation. As an example, let us consider the public school 
situation. New and modern facilities for elementary and 
high school training are constantly in demand. And these 
facilities should be located at points where they are ac- 
cessible to the greatest number of pupils. 
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expense of others, but Clippers give you all 24 
operating and construction advantages that every 
operator wants in the shovel he buys—that’s why 
the swing is to Clippers! 


These 24 preference points add up to faster dig, 
hoist and swing; greater yardage at lower cost per 
yard and far lower maintenance costs. 


Smooth, effortless Mevac (the original) Vacuum 
Power Control is reason enough for choosing a 
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Having assembled the necessary data to determine the 
center of school population, the matter of transportation 
facilities must be seriously considered. Pupils reach 
school on foot, by private cars and by public conveyances. 
Since there has been little or no expansion of street rail- 
way tracks during the past several years, this means of 
travel is limited to existing lines. But passenger bus lines 
are being extended into areas capable of producing an 
adequate pay load and these buses naturally require suit- 
able streets and highways. 

When a developer undertakes the subdivision of an 
area, he naturally wants to erect as many homes thereon 
as possible, as his profit is in the land itself rather than 
in the building. It is, therefore, natural for him to hold 
the width of streets and alleys to a minimum. Nearly 
every home owner has one or more automobiles, and he 
considers it his privilege to park in front of his house. 
When he entertains, ihs guests require parking space also. 
The result is that there is no room left for moving traffic. 

When this condition arises, the city officials have one 
of two solutions: the restricting of parking to one side 
only or the restricting of traffic to one direction only. In 
either case, someone is inconvenienced, and the action is 
protested by the sufferer. How much better off everyone 
would have been if the street has been paved sufficiently 
wide to permit a free flow of traffic in both directions. 

The street planner is, therefore, vitally concerned with 
the educational program of the city and its coordination 
with population trends. He is likewise interested in recre- 
ational facilities for people of all ages, and this includes 
the small playground as well as the large stadium. And 
he must consider all the other angles incident to the 
health, convenience and safety of the suburban residen- 
tial population in planning new highways or modernizing 
old ones. 

Undoubtedly, the express highway, with grades sepa- 
rated and access reads provided at proper intervals, 1 
the best solution to expediting traffic, but the cost of pro- 
viding such facilities in enormous. 

Another problem to be considered is the disposition of 
automobiles during the day. Whose province is it to 
provide parking facilities for the office worker who 
drives to work every day? And also for the shopper who 
may wish to spend only a few minutes, or perhaps sev- 
eral hours in one or more stores or markets? Certainly 
the city is not obligated to provide such space. It may 
help the situation by requiring that when a new store or 
office building is erected, it shall provide facilities for a 
proportionate number of cars, but such a requirement 
would in most instances, necessitate the purchase of ad- 
ditional property and the demolition of buildings which 
are producing revenue. 

To the planner and engineer engaged in the task of 
making his city a better place in which to live and work, 
Mr. Smith summarized his paper by the listing of a few 
“Do Not’s”: 

Do not let your suburban developer, in his effort to get 
a maximum return for his land, fail to provide ample 
street facilities. 

Do not permit the satellite shopping centers to con- 
verge on the main arterial highways and hamper the 
movement of traffic. 

Do not allow the natural beauty of your stream valleys 
to be destroyed when they lend themselves so admirably 
to parkway development. 

Do not plan your additional suburban arteries to feed 
into existing overcrowded highways without some pro- 
vision for handling this additional load. 

Do not approve the expansion of your highway facili- 
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ties without carefully assembling and analyzing the traf- 
fice of today and its projection into the future. 

Do not ignore the planning of other facilities in your 
desire to get better traffic conditions. 

Do not project an elevated or depressed highway 
through town without considering its effect on the area 
through which it passes. ; 

And, lastly, do not overlook the fact that the results 
of any type of improvement must justify the expenditure 
involved. A balanced budget, a reasonable tax rate and a 
proper debt limitation may defer the consummation of 
desired improvements, but it is better to spend two or 
three more minutes going to and from your office than 
to impose a debt upon your City which will endanger its 
credit and place an unnecessary burden upon future gen- 


erations. 
Ww 


MUNICIPAL 


RBAN communities are con- 
fronted not only with a 
motor vehicle traffic problem but 
also with a pedestrian traffic prob- 
lem, which, from the standpoint of 
traffic safety, many times over- 
shadows the motor vehicle 
problem. While education and en- 
forcement are most important, the 
ultimate goal must be the elimina- 
tion of conditions which are fun- 
damentally unsafe. Traffic which 
is in conflict must be separated by 
insulating the traffic moves in or- 
® der to produce conditions where 
safety is easy and natural. Grade 
separations on a large scale are out of the picture for the 
average urban community, so other simpler and less ex- 
pensive methods must be resorted to, namely, channeliz- 
ation and proper timing. : 

The timing of traffic flow is usually accomplished by 
traffic signals interconnected with adjacent installations. 
The desired objective for vehicle traffic is usually con- 
sidered to be a continuous progressive movement with 
minimum interruptions. But such progressive vehicle 
movement on streets with two-way traffic produces a 
condition at intermediate intersections between the sig- 
nalized intersections which is most disastrous for the 
pedestrian, inasmuch as there is vehicle traffic moving in 
one or the other or both directions all the time. The 
regulation that the pedestrian shall have the right-of-way 
from curb to curb on all crosswalks at unsignalized in- 
tersections becomes an impossibility with progressive 
timing. Even at signalized intersections the regulation 
that a pedestrian starting to cross a street on the green 
light has the right-of-way to the opposite curb many 
times is just a myth. The signal changés while the pedes- 
trian is half-way across the street, and immediately the 
traffic in the opposite direction jumps forward. 

The use of channelizing islands, however, makes it 
possible to produce conditions which are reasonably safe 
for a pedestrian without interfering with the movement 
of vehicular traffic. By proper coordination and coopera- 
tion between traffic engineering and street construction, 
such conditions can be brought about at relatively rea- 
sonable costs. When streets are repaired or repaved or 
roadways widened, an opportunity presents itself to in- 
corporate into many intersections practical improvements 
which will not only produce greater safety but also 
greater facility. 

If all such opportunities on every possible occasion are 


Practical 
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At the critical moment of purchasing decision as to 
make of product, unless the prospect is thoroughly 
familiar with the details of your product, or has 
handy an accepted source of such information for 
reference . . . you've lost the chance of making a 
sale. 


No need to suffer that. POWERS’ ROAD AND 
STREET CATALOG is tailored, contexted and exclu- 
sively targeted to do that important job . . . affords 


a handy, ready, reference source of detailed infor- 
mation on equipment and products used in the high- 
way field. 


It reaches the specifying and buying authorities in 
that field—10,000 of them. It is the established, 
accepted, authoritative source of such information. 
Its surprising inquiry-pulling power has convinced 
advertisers buying authorities regularly use it. 


Put POWERS’ ROAD AND STREET CATALOG on 
your 1941 advertising schedule. You'll find it cheaper 
than direct mail, more effective, too, for it has a 
365-day prospect contact value. At the important 
moment of purchasing decision, when your salesmen 
are barred, it will give you weighty representation. 
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taken advantage of year after year, it is surprising what 
progress can be made. We have indeed been fortunate in 
Milwaukee to have established such cooperation, with 
results that—while not phenomenal—have, nevertheless, 
over a period of years been encouraging. 

Some of the problems which have confronted us and 
the solutions arrived at to improve conditions will be 
shown on the screen, which will make them more easily 
understandable and which, with a short explanation, will 
enable you to visualize the results obtained. 


v 
Correcting N view of financial and physical 
difficulties in widening streets, 
Traffic Jams at and in the larger cities of building 
Municipal high-speed express highways fast 
Borders enough to take care of increased 


traffic, the matter of relieving con- 
gestion at municipal borders and 
within metropolitan areas, is a 
timely one for the consideration of 
this Association. The report of the 
Bureau of Public Roads on “Free 
e Roads and Toll Roads” gives the 
. first authoritative recognition of 
municipal traffic problems by federal and state authori- 
ties, 


By GEO. M. SHEPARD 


Chief Engineer 
Department of 

Public Works 
St. Paul, Minn. 


Local streets of cities constitute 6 per cent of the total 
road and street mileage and serve approximately 30 per 
cent of the total traffic of the nation expressed in vehicle 
miles. While apportionment of gasoline tax and license 
funds gives a few cities adequate means for street con- 
struction, generally speaking the improvement of local 
city streets is not part of the general highway plan. 
Financial burdens of cities in recent years makes it im- 
possible for them to reconstruct streets with the existing 
municipal tax or assessment structure. 

‘rom the physical standpoint, much can be done to 
remedy the existing situation of traffic congestion without 
acquiring the right of way necessary for more extensive 
improvements. Many streets can be improved quickly by 
resurfacing or removing the worst difficulties and made 
sate tor substantial volumes of traffic. 

Summary of Recommendations.—(1) Expand the 
traffic handling capacity of trunk highways in municipali- 
ties by extending the benefits of the federal aid secondary 
system to reconstruct and pave existing local streets with- 
out expensive right of way widening. 

(2) Include lighting, signs, traffic control signals 
channelizing, etc., as well as street construction, as being 
eligible for aid in the proposition listed in (1). 

(3) Provide adequate marking for such local streets 
as are used for alternate or by-pass routes. 

(4) Where improvement of existing width streets will 
not suffice to eliminate traffic congestion, improve. exist- 
ing trunk highways by widening with federal or state 
highway funds, or the creation of limited access express 
highways into the municipality. 

Any plan of highway development which will correct 
traffic jams at municipal borders will unquestionably be 
of benefit to transportation used in national defense. The 
construction of adequate alternate or parallel roads using 
existing local city streets is of particular value. Several 
parallel roads with adequate bridges and roadway widths 
are necessary for the movement of mechanized forces. 
The alternate or parallel secondary roads herein pro- 
posed might under certain conditions be required to carry 
the entire local traffic should trunk highways be re- 
stricted entirely in time of emergency to defense uses. 
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N HIS remarks, Mr. Kelly 


Engineer-Lawyer 
pointed out the confidences that 


Relationship should exist between engineer and 
and the Expert lawyer on a_ case. Cooperative 
Witness spirit will produce best results. 


In speaking about the expert 
witness he said that the first ques- 
tion which arises in a discussion 
of a case where expert witnesses 
might be used is whether or not 
the subject matter is one which is 
. fit for the admission of expert 

testimony. 


By F. J. KELLY 


General Counsel 
American Road 
Builders’ Association 


Washington, D. C. 


Speaking generally, opinion evidence is inadmissible in 
court. Witnesses must testify only to facts and from a 
recital of the facts the jury or other fact-finding body 
must draw a conclusion. There are certain types of cases, 
however, where a mere recital of the facts would leave 
the jury in a hopeless maze because the subject matter is 
far beyond the comprehension of the average juror. In 
this type of case opinion evidence such as expert testi- 
mony may be received. Engineering questions are pecu- 
liarly fit for the admission of expert testimony since a 
mere discussion of the conditions would not enable the 
jury to draw an intelligent conclusion. The jury needs the 
advice of persons who by virtue of training and expe- 
rience are skilled in that field and who from a discussion 
of the facts are capable of drawing an intelligent con- 
clusion. The jury need not accept that conclusion, but the 
theory is that the expression of the conclusion by an 
expert will be helpful to the jury. It is for the Court 
(and by this is meant the judge) to determine as a pre- 
liminary matter whether or not the subject matter is one 
fit for the admission of expert testimony. 

Who may testify as an expert? This is another pre- 
liminary matter for the Court and every witness who is 
offered will be thoroughly interrogated by counsel for 
both sides in an effort to convince the Court of his quali- 
fication or lack of qualification as an expert. If the Court 
finds that the witness who is offered has by reason of his 
education, training or experience a sufficient knowledge 
of the subject matter under discussion he will be ad- 
mitted to testify as an expert. The lawyer who offers this 
witness has a dual purpose in asking background and 
experience questions. (1) He must convince the Court of 
the qualifications of his witness, and (2) he wants if 
possible to convince the jury that this witness is the best 
in the field because the WEIGHT of the expert’s testi- 
mony is for hte jury. Before the witness is qualified he 
is subject to cross-examination by opposing counsel. If 
opposing counsel knows that the witness is one of the 
best in the field he may admit him before the offering 
counsel has gone into his qualifications. The purpose of 
this is to keep from the jury a recital of his good quali- 
fications so that when deliberating the case the jury will 
not place undue weight on the testimony of that particu- 
lar witness. In most jurisdiction, however, the offering 
counsel is privileged to go into the matter of his witness's 
qualifications even though opposing counsel admits him. 


Supposing that the expert is qualified he is now inter- 
rogated by his counsel on the subject matter. Unlike the 
ordinary witness the expert may state conslusions. He 
may state that the wall is unsafe—the ordinary witness 
could merely tell about the wall and have the jury deter- 
mine whether or not it is unsafe. The expert may testify 
either from a personal examination of the subject matter 
or through the use of the hypothetical question. A mining 
engineer may examine a site and testify that the site con- 
tains so many tons of coal. Mind you, he is not stating a 
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If it’s speed you want in airport pavement con- 
struction, you Can set your own pace with concrete. 

Even in winter, big yardages of concrete can often 
be placed. The scene above—taken this winter in 
22°F. weather at Wayne County Airport, Detroit— 
shows concrete runways being extended atthe rate of 
500 ft. of 20-ft. strip per day, using heated aggregates 
and water and protecting the subgrade with straw. 


Paving Crew Moves 7 Miles in 3 Weeks 


In open weather the pace can be really fast. Recently 
at Wold-Chamberlain Airport, Minneapolis, WPA 
crews placed a maximum of 3,260 lin. ft. of 20-ft. 
9-6-9 pavement in a 10-hour day, and averaged 
1,840-ft. daily for 20 days. 

On a large western airport, over 12,600 lin. ft. 
of 25-ft. 8-6-8 pavement was placed in one week 
with a single mixer. 
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Wayne County Airport, Detroit — : 
on: | 


Economy That Goes with Quality— 
Biggest Reason for Concrete 


Whatever the urgency of your airport program, 
remember that the runways, taxiways and aprons 
you build today must serve heavy planes for years 
into the future and do so safely and with minimum 
upkeep. Why take chances with inadequate, short- 
lived surfaces costly to maintain, when actual figures 
show that concrete is more economical? 

Information on the design of concrete airport 
improvements will be sent on request. Tell us your 
problem. 


@ Improvements at Wayne County Airport, Detroit, 
are under supervision of Board of Wayne County 
Road Commissioners; Leroy C. Smith, Airport 
Manager and County Highway Engineer. 


PORTLAND CEMENT ASSOCIATION 
Dept. A2-28, 33 W. Grand Ave., Chicago, Ill. 
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fact, but merely an opinion but being an expert he is 
permitted to do so. 

The hypothetical question is a familiar method of 
interrogating the expert witness who has made no per- 
sonal examination of the site. A very long and sometimes 
complicated question is propounded to the expert based 
on a series of assumptions and from the facts assumed 
the expert is asked to give his conclusion. Everything 
assumed has, however, already been testified to by other 
witnesses. Remember that he is stating his opinion only, 
and that the jury may or may not accept it. On cross- 
examination he may be asked to explain in detail just 
what the hypothetical question was. Now unless he has 
studied it carefully he may be unable to do so and his 
credibility thereby attacked. You as a witness who will 
testify with the use of a hypothetical question should in- 
sist that the question be given you a sufficient time before 
trial to fully familiarize yourself not only with the ques- 
tion but also with the engineering problems involved. 
The opposing attorney may ask you to remove some of 
the assumptions and add others in order to test your re- 
liability. A familiar method of attacking the credibility 
of the witness is to ask him if he is being paid. Don’t 
squirm under this question—answer it unhesitatingly and 
state the amount. The judge will instruct the jury that 
you as an expert have a right to be paid. Beware the case 
where your fee is made to depend on the outcome of the 
litigation. Not only is such practice unethical but once 
it is paraded before the jury there is painted to the jury 
the picture of a person coloring the truth because of 
financial gain to himself. 

Too much stress cannot be laid on the propostion that 
the jury weighs ihe evidence. They are the sole judges 
of the facts so you’ve got to convince them of your re- 
liability. Not only must “you know your stuff” but 
you've got to be able to put it over. You as an expert 
must have both—you must be a salesman. Don’t let the 
opposing attorney draw you into a quarrel with him. He 
may want to do this to make himself look silly, but he 
may make you appear like a smart engineer who is taking 
advantage of a poor lawyer. Everyone favors the under- 
dog and jurors are no exception. 

Vv 

HE REPORT presented a 

study by Ralph R. Leffler, 
Chief Structural Engineer for the 
Sanitary District of Chicago. 
While this study is based upon 
conditions existing in Chicago it 
will be noted that the conditions, 
the arguments and the conclusions, 
are such as might conceivably ap- 
ply to most any city. 

Briefly presented, the problem 
is: To determine the best pattern 
for adequate roadways for autos and buses from the 
outskirts of the built-up areas to convenient parking in 
the inner parts of the Central Business District of a 
typical or near-typical “Big City”. “To convenient park- 
ing” is particularly mandatory. 

Mr. Leffler gives the answer to the problem as follows: 

1. Two-deck elevated highways on columns on about 
every third north-and-south street in the Central Busi- 
ness District; buses on the two lanes of the lower deck 
and autos on the three lanes of the upper deck, one-way 
traffic in all five lanes; parking in the second to eighth 
stories of office buildings or in multi-storied garages by 
direct connections to the two decks of the elevated high- 
ways. No ramps to the street level in the Central Business 


District. 


Report of 
Committee 
on Elevated 
Highways 


By V. G. IDEN 


Chairman, Secretary 
American Institute of 


Steel Construction 
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2. Two two-deck, five-lane elevated highways on col- 
umns encircling, in rectangular pattern, the Central Busi- 
ness District well out beyond its borders; on the outer 
circle the direction of the one-way traffic to be counter- 
clockwise, on the inner circle to be clockwise. The two 
circles are to be about 400 feet apart. Plenty of ramps to 
ground surface. 

Also, if needed, a circumferential superhighway, hav- 
ing about a three-mile radius, interconnecting the super- 
highways radiating out from the Central Business Dis- 
trict. 

3. Connected with and extending radially from the 
rectangular encirclement of the Central Business District 
to the outskirts of the city, five-lane elevated highways 
on columns, in rights-of-way 104 to 396 feet wide im- 
proved as playgrounds, wooded areas, etc. To avoid over- 
wide subterranean effects, deleterious to the use of the 
ground surface of the right-of-way, none of the elevated 
structures shall be over three lanes wide and they shall 
be separated from each other by a minimum width of 
34 feet clear from earth to sky. Ultimately, there may be 
as many as three of these three-lane-wide structures per 
superhighway (totalling thirteen lanes) ; one (preferably 
two-deck) for outbound traffic, one (preferably two- 
deck) for inbound traffic, and one (preferably one-deck) 
for peak-load inbound traffic in the morning and peak- 
load outbound traffic in the afternoon, thus providing 
eight lanes in the direction of the peak-load traffic and 
five lanes in the opposite direction. However, initially, 
not all of the thirteen lanes need be built ; perhaps it will 
be found advisable to first build the three-lane one-deck 
structure reversible twice each day as to direction of 
traffic; or perhaps it may be considered to first build a 
five-lane two-deck structure (three lanes on the upper 
deck for autos and two lanes on the lower deck for 
buses) for outbound traffic, a similar structure for in- 
bound traffic and to defer building the three-lane one- 
deck structure, reversible as to direction of traffic, until 
forced to*build by a tremendous volume of traffic. Just 
enough ramps up from and down to the street surface. 


v 


CCIDENT records provide 

the basic factual data used in 

practically every major safety pro- 

gram now in effect, yet questions 

are seldom raised concerning the 

validity and accuracy of these rec- 
ords. 

It is generally agreed that the 

* two common measures of “road- 

way service” are safety and effi- 

cient movement. With safety established as one element 

of highway service, it is essential that the part played 

by the various roadway components in accident occur- 
rence be determined and analyzed. 

It is natural to assume that accident frequency varies 
with exposure. Exposure in this case includes such things 
as volumes of other vehicles, frequency of grade inter- 
sections, highway width and alignment, surface type and 
conditions, frequency of exposure to contact with other 
vehicles, (a measure of speed), etc. Some of these fac- 
tors have been previously used in computing accident 
rates for comparative studies, but there is serious dis- 
agreement as to which factors should be included. By 
obtaining a large number of samples from selected parts 
of the country, it should be possible to develop, on an 
empirical basis, figures indicating causal proportions con- 
tributed by each of these factors to the actual record of 
a given highway. From this it would, for example, be 


Traffic Accident 
Expectancy 


By WILBUR S. SMITH 
Bureau for Street 

Traffic Research 

Yale University 
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adds STRENGTH to 


Concrete Pipe 





@ WHEREVER the use of Concrete 
Pipe is indicated, low first cost, low 
installation cost and durability can 
be assured by reinforcing with Wire 
Fabric. 

For this purpose—years of experi- 
ence have proved the outstanding 
value of American Steel & Wire Com- 
pany’s Wire Fabric Reinforcement. 

Its ability to aid in load distribution 
and to withstand heavy stress makes 
it first choice for strength, economy, 
efficiency and durability. 

Our Electric Welded Wire Fabric is 
made to recognized standards. Let our 
engineers consult with you on your 
requirements, as to spacings, gauges, 
size rolls, or sheets. We invite you to 
write for information on this product 
and the service that stands behind it. 
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possible to determine the reduction in accidents that could 
be expected to result from certain highway improve- 
ments, such as the elimination of grade intersections. An 
empirically developed figure of this type showing the 
effect of various roadway and traffic conditions on motor 
vehicle accidents will be called accident expectancy. 

Through the cooperation of the A.R.B.A. Committee 
on Analysis of Accident Data, the necessary facts were 
obtained from twelve states for use in the analysis and 
calculations involved in the report. These twelve samples 
were all on two-lane highways representing approxi- 
mately 10,000 miles with traffic volumes ranging from 
as few as ten cars per day to as high as ten thousand 
cars per day. 

In the analysis, the following graphic studies were 
made : 

Accident vs. vehicle miles. 
Vehicle mile rates vs. traffic volumes. 
Intersection frequency vs. volumes. 

. Intersections vs. accident rates. 

From these analyses the following significant conclu- 
sions were drawn: 

1. A linear relationship exists between accidents and 
travel, expressed in vehicle miles, under normal traffic 
conditions on two-lane highways. 

2. Accident mileage rates fluctuate slightly for differ- 
ent traffic volume groups. The rates are slightly lower 
for the small and high ranges than for the intermediate 
volume. But the difference is not as great as had been 
previously supposed. 

3. Curves showing the relationship between vehicular 
volume and mileage accident rates do not necessarily go 
through the origin. 

4. Dispersion of accident rates are so great in the 
lower volume ranges that other corrections are obviously 
necessary if this index is to be used for comparing low 
and high volume roadways. 

5. Except where very unusual physical and traffic con- 
ditions are encountered, the accident rate is practically 
constant for intermediate and high volumes normally 
found on two-lane roadways. 

6. The results suggest that it is inaccurate to calculate 
the accident rates for a locality with predominantly low 
volume conditions on the basis of vehicle miles alone. 

Strong recommendations were made that the Commit- 
tee on Analysis of Accident Data continue the investiga- 
tion during the coming year with the aim of developing 
specific accident expectancy figures. The other aim of 
the study will be to develop a composite rate that will 
take into account the various highway factors that have 
been discussed in the paper. It would provide a new and 
more accurate method of evaluating and comparing ac- 
cident rates or safety on different roadways, in different 
locations, or states. 


1. 
2. 
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AIRPORTS 


ITH respect to grading and 
earth work operations, par- 
ticular stress is placed upon initial 
preliminary soil study and classi- 
fication to permit planned disposi- 
tion of the natural material. 
Attention is directed to the impera- 
tive need of controlled moisture 
and density in fill construction par- 
3 ticularly made necessary due to the 
need of rapid completion of airport 

facilities included in the scheme of National Defense. 
Drainage studies and methods of making them in both 


Airport Grading, 
Paving and 
Drainage 

By W. M. ALDOUS 


Chief, Soils Paving Unit 
Civil Aeronautics 
Administration 
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field and laboratory are covered in considerable detail. 
Observations of rainfall and runoff from measured plots, 
under actual field conditions, are advocated as a desir- 
able long range method of accumulating data. Explana- 
tion of laboratory studies now under way to provide 
comparative data on soil permeability and infiltration 
capacity is included. Advantages of promotion of sur- 
face flow through controlled grading of outlying field 
areas and utilization of temporary ponding in collection 
basins are stressed. 

Paving discussion is confined to reason for need of 
study of applied loads over contact area of airplane tires 
and stress distributions in underlying surface, base and 
subgrade. Explanation is made of the effort of such 
studies as they will control use of various materials and 
methods of construction. A short motion picture of a 
newly developed portable soil pulverizing unit, particu- 
larly necessary in soil preparation prior to stabilization 
with various admixtures, was shown and need for such 
initial preparation was stressed. 
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NY SYSTEM of transporta- 
tion becomes universal and 
proportionate in volume to its 
competitive economic ratio. A 
major basic cost of surface trans- 
portation lies in the purchase, de- 
velopment and maintenance of 
right-of-way. From this vast 
frozen, capital investment, air 
transportation will be compara- 
tively free. Over the span of time 
e this freedom will be strongly re- 
flected in tariffs. The development 
of even the most adequate of nationally integrated airport 
systems will be as nothing in comparison to any given 
surface system. The cheapest investment any modern 
nation can make in the development of air power is in a 
comprehensive airport system. 

Inevitably, the economic foundation of any system of 
transportation will rest in cargo. The travel of man him- 
self will always be static but his demands for a higher 
standard of living keep transportation pressing into new 
territory, toward greater speed, into greater economies. 
The airports of the future will be loading platforms of 
commerce. Much of the present super-speed fatio of the 
aircraft to surface agencies can be translated into lift and 
a per-ton-mile-cost reached, which will provide stern 
competition to any existing mode of travel. No aircraft 
has yet been designed to meet the demand of cargo but 
it will revolutionize transportation thinking when the 
ultimate is achieved. Before this can be done a national 
airport programme will be necessary. 

The airport of tomorrow will be a magnet to attract, 
not alone aeronautic industry, but all forms of collateral 
industry to which the time factor in distribution has any 
significance. More presently located airports will be 
moved to accomodate industry than will be moved to 
accomodate passenger travel. Each municipality should 
make zoning a major consideration in any contemplated 
airport plans. The original investment in the airport itself 
will be amortized by the enhanced value of the adjacent 
lands if vision is used in the original transaction. 

The airport should be thought of as an additional unit 
in industrial and commercial facilities and should be 
located with regard to surface travel units. It should 
cater to the established travel paths of commerce. Too 
often there is no established relationship and a great 
psychological advantage is overlooked. 
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YES, THESE MODERN 
BRICK PAVEMENTS 

ARE FINE! 













Smooth riding comfort 

. . combined with the 
longest life and lowest 
upkeep of any widely 
used pavement. 














Always the least costly... now the best riding 









A swift succession of important advances in 
brick pavement construction have followed 
each other throughout the past few years. 

Result: Modern brick pavements are unex- 
celled in riding qualities. 

There have been advances in technique such 
as surface filler removal and rolling on boards. 
There have been basic structural improvements 
such as the mastic cushion and manufacturing 
progress such as wire-cut vertical fibre wearing 
surfaces and de-airing. 

Hence, modern brick is a streamlined version 
of the pavement type that has longest life and 
lowest maintenance. 

This progress comes at a time when it is most 
useful. For now it is known that brick has by 
far the greatest resistance to weather damage— 
Starting point of most pavement failures. 


Today, modern brick is the perfect surface 
for any vehicles at any speed plus the low- 
est cost per year of service. Use it wherever a 
first-class pavement is called for. National Pav- 
ing Brick Association, National Press Building, 
Washington, D.C. 








Entrance to Queens-Midtown Tunnel — New York City 
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Because of the immature development of our national 
system great care should be exercised before laying out 
vast and expensive hangars and admistration set-ups. 
Wisdom calls for the laying down of airport surfaces, 
the careful zoning of areas, the construction of approach 
roads, the establishment of sound navigational facilities. 
What universal air transportation will ultimately need 
by way of hangars and service bases is not now known 
by anyone. lirst get the system and the details of utility 
will reveal themselves gradually. 
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HE PAPER presented the 
situation in civil airports in 
the United States today and 
stressed the importance of long 
range planning by federal, state 
and local governments, in order 
that civil aviation may develop 
along with the military. 
The $40,000,000 appropriation 
last year was the first Federal air- 
e port appropriation for the develop- 
ment of a national airport system, 
and is of ‘prime importance in that it constitutes the first 
clear Federal statement of policy towards airport con- 
struction. In its role of coordinating agency, the C.A.A. 
hopes to plan and build the airport system needed now 
to adequately provide for the defense of this country, and 
at the same time be certain that system will be easily 
salvaged and converted to the use of civil aviation when 
existing conflicts have burned themselves out. 
selieving that each community’s stake in the situation 
is one or more well-located, well-planned and well-pro- 
tected airports, constructive suggestions were offered to 
prevent the repetition of costly mistakes that have been 
made in the past. 


Planning 
Our National 
Airport System 


By MAJOR 
A. B. McMULLEN 


Chief, Airport Division 
Civil Aeronautics 


Administration 


Ww 


goto in air transport with 
.J respect to the airport re- 
quires : 

1. That ag prompt and thorough 
re-examination be made of the 
history and philosophy of zon- 
ing both in this country and else- 
where. The objective is to bring to 
airport zoning all of its possible 
public aspects, namely, the recog- 
nition of esthetic purposes as well 
as all of the considerations of 
health, safety, morals, comfort, 
convenience, and the general welfare. 

2. That we in and interested in aviation candidly 
recognize that airport protection from adjacent hazards 
has grown up piecemeal as emergency situations have 
demanded, and then mostly via the trial-and-error 
method. This is true as to the scientific as well as the 
legal developments. Our objectives should be basic uni- 
formity and adequate flexibility in both fields. These 
can be accomplished best by seeing to it that the Airport 
Section of the Civil Aeronautics Administration has 
ample funds and personnel to complete speedily its ex- 
cellent and already advanced studies as to both develop- 
ments. A first further step is to get enacted in every 
state having a legislative session this year the Model 
Airport Zoning Act, dated Jan. 6, 1941, and released on 
Jan. 18, 1941, by Colonel Donald H. Connolly, Adminis- 
trator of Civil Aernonautics. This model act represents, 
among others, the cooperative effort of the Airport Sec- 
tion of the Civil Aeronautics Administration, the Na- 
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tional Conference of Commissioners on Uniform State 
Laws, the National Association of Real Estate Boards, 
the National Institute of Municipal Law Officers, the 
American Society of Planning Officials, the National As- 
sociation of State Aviation Officials, the Air Transport 
Association of America, and the Civil Aeronautics 
Board. Following up on this enabling legislation munici- 
pal corporations and other authorized political subdivi- 
sions should promptly pass appropriate ordnances. It 
should also be noted that the model airport zoning act 
contemplates a qualified aviation agency as a part of 
each state government. 

3. That the liaison established with the National Asso- 
ciation of Real Estate Boards in connection with the 
drafting of the model airport zoning act be continued and 
enlarged, and that airport authorities cultivate such rela- 
tionships with their respective adjacent property owners 
and operators. The objective is to invoke the zoning 
power so intelligently that a good neighbor airport policy 
can be established and fostered. 

4. And that in aviation zoning the social benefits be 
put on a parity with the economic benefits, and that as 
much consideration be given the occupants of the zoned- 
adjacent territory as is now given the users of aviation 
facilities. This objective means better housing, both in 
homes and factories, for these neighbors of aviation, 
and it further means for these same people the creation 
or betterment of their recreational facilities. In fact this 
last objective embraces all those previously outlined. 

Finally, it provides the one possible method to obtain 
completely open airport approaches and their subsequent 
protection. The remaining substantial obstacle to com- 
plete safety in flying is in connection with landings and 
take-offs. Pilots are superb, aircraft are excellent, and 
maintenance matches pilot and manufacturer perform- 
ance. Traffic control is a thing of wonder and well 
abreast of the art of aeronautics. We now have yard- 
sticks for aircraft area which provide an ample safety 
factor. Traffic congestion studies are far enough along 
to let us know why and when multiple airports will be 
necessary. Yet the cushion of safety for flying will only 
be most satisfactory when airport approaches are abso- 
lutely clear for all practical purposes. The power of 
zoning does not now extend this far. To supply the gap 
presently and to provide the educational means to en- 
large the law in the future, we have an answer in the 
good neighbor airport policy. 
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CONTRACTING 
N OPERATING our program 


we have made every effort to 
cooperate with private industry, 
not to compete with it, the speaker 
claimed. Following are other ab- 
stracted remarks. 

Despite all the elaborate precau- 
tions against competition with pri- 
vate industry, there are a few 
individuals who still complain of WPA competition. I 
need not tell you that the most vehement complaints 
have come from some construction contractors in the 
field of public works. 

... We are still living in the United States, under a 
government whose prime purpose is to encourage private 
enterprise and to keep government economic activity at 
a minimum. 

This is not only the general philosophy of the govern- 
ment, it is the philosophy of us in the WPA; for years 
we have looked for a way whereby the contract method 


Contracting and 
the WPA 
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Better Highways 
mean 
Stronger Defense— 
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Wuen a national emergency arises, every highway mercially in any other asphalt. It offers a splendid 
must be ready to handle its share of defense traffic. balance between adhesion and cohesion. 





Trinidad Native Lake Asphalt paving is ideally Barber Asphalt «Corporation, sole distributor of 
suited to the transit of heavy mobile units. The re- Trinidad Native Lake Asphalt in the United States, 
markable resilience of this famous asphalt accounts is prepared to meet the demands of an accelerated 
for its ability to absorb shocks which damage ordi- paving program with a complete line of asphalts for 
nary pavements. It has remarkable wear-resistance, highway construction and maintenance. Mail the 
due in large measure to the colloidal mineral filler it coupon below for complete information on the Barber 
contains—a filler which has not been duplicated com- Paving Products in which you are interested. 
















MAIL THIS CouPOoN ¥ 










BARBER ASPHALT CORPORATION, Dept. R-1 
Barser, New JERSEY 


Please send full details about: 


(0 Trinidad Native Lake Asphalt OC Barber Cold Patching Asphalts 
() Genasco Crack Filler CD Barber Emulsified Asphalts 

(C0 Barber Blended Native Lake Liquid Asphalts 

(CJ Barber Block and Joint Filler 
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could be fitted into WPA operations without destroying 
the fundamental purpose of providing work for the un- 
employed on the relief rolls. We experimented with a 
method of letting a sponsoring community turn over its 
share of operations to a contractor. As you know, the 
sponsoring community, which receives title to the com- 
pleted work, usually is responsible for the bulk of mate- 
rials and equipment needed on a project as well as for 
any skilled labor and supervision that are not available 
from the WPA. We tried out the idea of having the 
sponsor represented by a contractor, who contracted with 
the sponsoring community to provide all the materials 
and services required by the project and which were not 
to be secured from the WPA. The experiment worked 
out quite successfully, and last April all state Adminis- 
trators were instructed to notify the local communities 
that they could avail themselves of this method in spon- 
soring WPA projects. 

This new method of contracting on WPA operations 
has involved new problems for the contractors, who have 
not only had to make their bids to the local communities 
on the assumption that so much labor and materials 
would be supplied by the WPA, but have had to work 
with a labor force not their own. I am glad to say that 
the contractors have proved equal to the task. Our field 
force reports very few cases of friction and misunder- 
standing, and these have been of a minor order. 
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N HIS paper Professor Sadler 

emphasized that contractors 
are often punctillious about minute 
details in known costs, and then 
ignore intangible or uncertain 
items which may be most serious 
under adverse conditions. The pa- 
per was heavily studded with prac- 
tical illustrations from the legal 
field, demonstrating how the laws in the different states 
vary. Cases were analyzed from the fields of interpreta- 
tion of contracts, workmen’s compensation, patents, pub- 
lic risks, waters, mechanics liens, supervisory engineers, 
public officials, independent contractors, and arbitration. 

The paper was concluded with the following observa- 
tion: “‘In most cases a casual knowledge of the basic law 
is amply sufficient to guide the estimator, and this knowl- 
edge can be acquired easily by a small amount of 
thoughtful reading. In other cases advice of legal counsel 
is quite important and should be obtained before, rather 
than after, the difficulty has arisen.” 


Pitfalls of 
Bidding 


By WALTER C. SADLER 


Professor Civil 
Engineering 
University of Michigan 
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R. FRANCE explained the 
operation of employers’ 
merit rating or experience rating 
systems under the social security 
law. It was pointed out that 40 out 
of the 48 states now had provisions 
in their state unemployment com- 
pensation laws providing for em- 
ployers’ merit rating. Under this 
system, the employer with a low 
labor turnover, and, in conse- 
quence, with stabilized employ- 
ment, is rewarded by having his 
tax rate for unemployment insurance reduced. On the 
other hand, the employer with a high labor turnover and 
an unfavorable employers’ experience rating is subject 
to a penalty tax. 
Mr. France pointed out that this system of variable 


Merit Rating 
System and 
Social Security 
Law 
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Chairman 
Rhode Island 
Unemployment 


Compensation Board 


Roads and Streets 


rates would, in his opinion, result in penalty taxes on 
members of the construction industry as a whole, and 
particularly on contractors engaged in highway con- 
struction. Attention was called to the fact that the vol- 
ume of highway construction was dependent very largely 
upon appropriations made by the federal, state and mu-. 
nicipal governments. In consequence, the volume of un- 
employment in a given year was to a large extent beyond 
the control of the individual highway contractor. 

Mr. France also pointed out that the road building 
industry was highly seasonal in character and that in 
many states it was impossible, because of climatic con- 
ditions, to build roads for four months in the year. This 
resulted in a large amount of unemployment in the win- 
ter months, and if the workers in the industry drew 
unemployment benefits during this slack period the 
accounts of highway contractors would be charged with 
this unemployment and might result in a penalty tax. 

It was stated there was a growing opinion that this 
system of variable tax rates was a bad fiscal policy, be- 
cause available statistics indicated that employers’ experi- 
ence rating would penalize the durable and semi-durable 
goods industry, the construction industry and the mining 
industry. These are the industries to which the Nation 
must look for recovery from depressions, and which are 
also largely responsible for an expanding economy and 
a higher standard of living. 

Mr. France proposed, in lieu of experience rating, the 
following : 

1. That the tax on employers be placed at 2 per cent 
of their total payrolls. This would be a reduction of 1 
per cent. This proposed 2 per cent tax would be a uni- 
form tax on all covered employers. This would necessi- 
tate the repeal of all employers’ experience rating pro- 
visions. 

2. That employees in covered employment should con- 
tribute 1 per cent of their total wages. 


3. That the federal government, through general tax 
ation, put into the fund a sum equivalent to 1 per cent 
of the total payrolls of employers. 
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ESPITE the vast amount of 
energy spent in fighting spe- 
cific diversion measures in various 
states, diversion has continued to 
grow. In 1940 it probably set a 
new high record. No figures are 
yet available for the last year but 
many states diverted more than in 
the previous year, 1939, when 
$181,654,000 of motor tax reve- 
. nues was used for non-highway 
purposes. 
Yet there was some good news in 1940. Four states, 
Idaho, Nevada, North Dakota and South Dakota, 
adopted constitutional amendments against diversion. 


In 1940, of the amendments of all kinds submitted to 
the voters, two-thirds met defeat, but the four anti- 
diversion amendments carried by overwhelming majori- 
ties. The records show that every constitutional amend- 
ment, that stuck to the point and was not cluttered with 
other provisions, has been given an overwhelmingly ma- 
jority of votes. Clearly, the problem is largely that of 
getting the state legislatures to sanction legislation which 
will place amendments on the public ballot. Unfortu- 
nately in most states amendments can not be instituted 
by the people; amendments must start with legislative 
action. 
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When you order all your road steel re- 
quirements from Bethlehem, it’s easier to 
keep highway construction moving smoothly. 

Here’s why that’s true whether you’re 
building a short connecting road or an 
interstate artery. 

Bethlehem Road Steel Service supplies 
you with all the road steel products you need 
for any construction job. Bar mats, rein- 
forcing bars, road joints, highway cable 
guard, steel posts, steel sheet piling and steel 
H-piling and many other products made by 
Bethlehem combine the latest design im- 
provements with outstanding economy. 

You save three ways by placing all your 
requirements for road steel with Bethlehem. 
Road steel is delivered when you want it. A 
single order eliminates unnecessary book- 
keeping, correspondence or telephoning. A 
combined shipment usually saves you on 
freight charges, particularly when you can 
get delivery from a Bethlehem warehouse 
near you in miles and minutes. 

Bethlehem has established a special service 
to handle your road steel requirements 


quickly and efficiently—to make sure you 
get better value for the money you spend on 
road steel. Before you start your next con- 
tract, write, phone or wire Bethlehem Steel 
Company, Bethlehem, Pa., and ask for 
details on Bethlehem Road Steel Service. 


BETHLEHEM STEEL COMPANY 
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Eleven states have anti-diversion amendments. The 
mere fact that they have done so provides a sound basis 
for similar action in other states. The constitutional 
amendment has been thoroughly tested. 

It’s only by sticking together, working as a group on 
the one hand, and doing something, too, as an individual 
that diversion can be licked. This not only applies to the 
contractors, but to the manufacturers, the materials 
people, the automotive people, the petroleum people, and 
other directly interested groups. There have been cases 
where the failure of just one interested group to coop- 
erate, was the cause of failure. 


In most states contractors have strong groups, usually 
organized for the purpose of defending the industry 
against all comers and improving general contracting 
practice. Alone, you fellows would get nowhere in fight- 
ing diversion. But you can take steps to arouse the 
interest and support of others. And you can cooperate 
with others. 
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Maintenance of yer IR to July 1, 1928, the Dis- 
. trict of Columbia undertook to 
City Pavement 


perform with day labor forces and 
Under Contract through its own plant facilities all 
ug P 
System repairs of whatever nature neces- 
sary in connection with its high- 
By H.C. WHITEHURST WAYS. 
tenia In 1928 a committee was ap- 
irector of Highways ; ° ° 
District of Columbia Pointed to study the entire mainte- 
nance procedure with instructions 
. to carefully consider the advisabil- 
ity of the contract system, in lieu 
of day-labor methods, in connection with repairs to high 
type pavements. 


The Result of the Study.—The facts presented and 
the conclusions reached by the committee resulted in es- 
tablishing for the District of Columbia Department of 
Highways the contract system for repairs to all high type 
pavements, sidewalks and alleys. This was more than 12 
years ago. Your first question would naturally be, “After 
12 years of experience are you satisfied that the recom- 
mendations were justified?” The answer is “Yes, more 
than justified.” Your next question would probably deal 
with the economy and efficiency of the contract system 
as compared with the old system. To this we can state 
that it has been decidedly more economical and much 
more efficient. With an increase in roadway mileage from 
641 miles in 1930 to 880 miles in 1940, and a correspond- 
ing increase in the sidewalk and alley areas, the total cost 
of maintenance of high type roadways, alleys and side- 
walks in the District of Columbia has been reduced more 
than 10 per cent. The unit cost of repairs has never 
been higher than the records indicate they were in 1928. 
This in the face of increased cost of labor and materials. 
A fair portion of the economy resulting from the new 
procedure is directly attributive to more efficient meth- 
ods of operating and in recent years the benefit resulting 
from a higher standard of maintenance and construction. 


When a change to the contract system was under con- 
sideration we were warned by many that it could not be 
successfully conducted. Other cities had tried it and 
failed and many other discouraging statements were 
made. Among them we would be unable to have the con- 
tractor work where and when we wanted, that he would 
be interested in his construction work and not in our 
maintenance problems. All of these theories have been 
exploded. Contractors who have held these contracts 
now realize the value to them of this character of con- 
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tract. They tend to interest the best type of contractor 
in the construction work of the department by making 
it possible to keep plants open the year around, and per- 
mits of more continual use of all equipment and or- 
ganization. 


Operation of Contract System.—The Department 
of Highways lets semi-annually four contracts of the 
maintenance type for: 


1. Asphalt roadways. 

2. Concrete roadways (including alleys and side- 
walks). 

3. Asphaltic concrete (supply only). 

4. Surface treatment—macadam roadways. 


The aggregate of these four contracts amounts to ap- 
proximately $700,000 for the fiscal year. 


The contracts cover not alone repairs to defective 
areas but replacement of street openings made by dis- 
trict and private utilities for underground construction. 
In fact, approximately 75 per cent of the quantities cov- 
ered in Contracts 1 and 2 are utilized for cut repair. It 
should be stated that all work of repairs of whatever 
nature in public thoroughfares is performed by district 
agencies. We do not give any permit to others for such 
work, nor is the construction contractor required to re- 
pair any street openings for a period following the com- 
pletion of his contract. Repairs are made with the same 
character of materials and under the same specifications 
as used for construction of the various types of pave- 
ments. 


In the main, Washington has three types of primary 
roadway pavements ; Sheet asphalt (on either concrete or 
black base), asphaltic concrete (on concrete or macadam 
base) and concrete (reinforced and non-reinforced). 
Sidewalks, in the main, are of concrete with a few of 
the old brick type. All improved alleys are concrete. The 
heater method of repairs is extensively used for repair- 
ing defective areas of all types of asphalt surfaces. 


Permanent repairs to all street openings are made by 
district agents; never by the utility or others. The per 
square yard cost to the utility is a composite per square 
yard figure made up of the contract unit price for such 
work, plus inspection and overhead costs. There is no 
better way to emphasize the advantages to all concerned 
of the contract system than to quote a few of our charges 
as authorized by commissioners’ order for replacement 
of street openings. The district endeavors to charge the 
actual cost for such work including the cost of admin- 
istering the Cuts Section of the Street Division. The 
charges per square yard as authorized were: 


1928 1933 1936 1940 


OO Sea $6.00 $5.00 $450 $4.00 


Concrete .......... asec talaciahiaa eine 3.60 3.25 3.50 3.00 
CO aaa cialis a 3.25 3.50 3.25 
Cement sidewalk ............................ 3.00 2.00 2.35 2.00 


Method of Operation and Scope of Contracts.—1. 
Asphalt roadway repair contract: 

This contract includes the repair of defective areas and 
street openings replacement with sheet asphalt and 
asphaltic concrete on concrete or black base using either 
the appropriate method of entire replacement or heating 
at any location in the city. This is the largest of the Main- 
tenance contracts, running on a semi-annual basis to ap- 
proximately $225,000. While the contract is mainly for 
the asphalt type of roadway and appurtenances thereto 
units are included so that work of other characters may 
be performed when contiguous thereto. Repairs to cuts in 
macadam roadways are also made under this contract 
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SURE, THERE'S 
aDIFFERENCE! , 


The man who buys Littleford Road Equipmeni knows 
the difference! The man who operates the Equip- 
ment knows the difference! “What is this differ- 


ence?” “Well! It’s simple to define.” 


Littleford Road Equipment is Engineered and 
Designed to meet present day Black Top require- 
ments. Each unit is efficient and economical, 
gadgetless in construction and, above all, 
speedy in operation. 


Compare the Littleford Pressure Distribu- 
tor wih ordinary distributors; it has less 
working parts, less gadgets, and the most 
simplicity of any unit yet designed. 





Compare the Littleford “Tankar” 
Heater; its small, compact, and pro- 
duces 200 lbs. steam pressure in 2 
minutes’ time. It heats a tank ear in 
1/3 less time than ordinary tank car 
heaters. 


Other Littleford units invite 
comparison, too! The Littleford 
84-HD Kettle, Road Broom, 
Wheeled Roller, and the No. 
101 Utility Spray Tank all have 
the same painstaking Engi- 
neering and Designing. 


Purchase units having the 
Littleford Trade Mark; 
you, too, will say, “Sure! 
There’s a Difference!” 


No. 1—Littleford 
“Tankar” Heater 


No. 2—Littleford No. 
101 Utility Spray Tank 


No. 3—No. 84-HD 
Kettle 


No. 4—Wheeled Roller 


No. 5—“Spray Master” 
Pressure Distributor 








LITTLEFORD BROS. 


454 E, Pearl St., Cincinnati, Ohio 
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with concrete base and asphaltic concrete surface. All 
concrete items are priced on the cubic yard basis and all 
asphaltic items on the ton basis. The work under each 
item includes furnishing and placing materials including 
removal, disposal of old material, and incidental work. 


2. Concrete Roadway Repair Contract: 

This contract includes the repair of defective areas 
and street openings replacement with reinforced con- 
crete in all concrete roadways and with plain concrete 
in alleys and sidewalks. The semi-annual aggregate of 
this contract amounts to approximately $100,000. All 
concrete items are on the cubic yard basis and include 
the cost of furnishing, placing and incidental work. 

3. Asphaltic Concrete Supply Contract: 

This contract is for the furnishing of asphaltic con- 
crete to the District of Columbia at contractor’s plant in 
district trucks. The material is used for temporary work, 
pot hole patching, etc. It runs to approximately 25,000 
tons annually. 

4. Surface Treatment Contract: 

This contract is for the surface treating of macadam 
roadways and includes furnishing of all materials and 
the application in the field. The district still has facilities 
for work of this character but lets to contract practically 
all such work under a complete service contract. 
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HERE are four main ele- 

ments that go to make up the 
cost of rentals, or the contractor’s 
cost of owning equipment. They 
are: 

1. Depreciation. 

2. Direct Labor Cost for Repair 
Work Done on Specific Machines. 

3. Parts and Material Used on 
Specific Machines. 

4. Equipment General Over- 
head. 

« General overhead corresponds 

with manufacturers’ or distrib- 

utors’ factory burden, or a contractor’s shop burden and 

consists of charges, although clearly equipment expense, 

that cannot be allocated to any particular machine. In- 

cluded are such items as moving equipment in the ware- 

house, insurance, gasoline and oil, proper depreciation 

of shop machinery and tools for work on equipment, 
general warehouse expense, supervisor’s wages, etc. 

The sum of these items, compared with the total in- 
come for a given period, represents the percentage which 
your total cost bears to the rental receipts and are the 
TOTAL COSTS of owning or renting equipment. Each 
one is a separate and distinct charge in itself. Yet, in 
some articles I have read on depreciation, I find that 
some of these items, and in a few cases all of these items, 
are included under one head, Depreciation. 

The greatest misuse of depreciation that a good many 
persons make, according to Mr. Farnum, is trying to add 
maintenance in to the depreciation column. In other 
words, effort is made to add the entire cost of owning 
or renting equipment into this column. 

The object in figuring depreciation is, of course, to 
see that the original capital investment is returned during 
the economic life of the asset. 

No matter what method of calculating depreciation 
is used, it still is only one item of the cost of operating 
or renting machinery. 

Equipment distributors when establishing a rental rate 
must include depreciation in their evaluations. They find 
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that when they buy new machines for rental service that 
they must hold and rent these machines for a period of 
six months to one year before they can afford to sell 
them. Why? Because when contractors, they claim, de- 
cide to buy a used machine, a top value or purchase price 
is set by the contractor, which they will pay for a used 
machine. This value is set up in relation to the price new. 
Equipment distributors claim they cannot afford to sell 
the machine for the price the contractor will pay for it, 
because the rentals received will not permit them to de- 
preciate it to the figure the contractor feels justified in 
paying. Therefore, they must hold it until the rentals 
received will justify the selling price. This is one in- 
stance of cost, less salvage value. 

The subject of Rental Schedules is one on which dis- 
tributors and contractors will never be able to agree 
because the purposes for which they are compiled differ. 
Contractors rent equipment as a sideline to their busi- 
ness, according to Mr. Farnum, whereas distributors 
have only the rental of equipment from which to derive 
their profit. 

An equipment distributor in arriving at a proper rental 
rate must base his rates on properly maintained equip- 
ment in strictly first class operating condition, the cost 
of proper maintenance and the cost of holding equipment 
in readiness for immediate service, and must properly 
reflect in this rate the fact that such equipment is rarely 
in service more than six months in a year. There have 
been attempts to base rental rates on a certain percentage 
of the new cost of specific machines. This has been found 
impractical because the average life of some classes of 
equipment is so variable.. Uniform percentage of cost 
does not make allowance for this factor. 

An equipment distributor who hopes to survive in the 
business of renting equipment must establish his rates on 
the basis of an accurate cost system of equipment rental. 

Quite often contractors have endeavored to set up 
rental rates on equipment they desired to rent, based on 
rents shown in the A.G.C. Schedule. This, the speaker 
declared, is unfair, because he believes the A.G.C. 
Schedule is inconsistent. 

A better understanding of this subject could be ar- 
rived at between the contractor and distributor if, in 
attempting to prepare rental schedules the two bodies 
would work a little closer together. 

The speaker suggested that if the American Road 
Builders’ Association desired to prepare a schedule that 
it should be based entirely on depreciation and the foun- 
dation of such schedule should be solely that of cover- 
ing the replacement value of equipment and that it should 
not be termed a rental schedule, but should be referred 
to as Contractors’ Equipment Ownership Cost and Liqui- 
dating Charges Schedule, rather than Depreciation and 
Rental Schedule. 

This schedule could then be used by contractors for 
the purpose of determining their depreciation costs on 
the job and to the figure set out in this schedule, they 
could then add their items of maintenance, insurance and 
other overhead items including profit. 

The Associated Equipment Distributors has just com- 
piled a schedule which is known as Compilation of 
Rental Rates for Construction Equipment Gathered 
from All Sections of the United States. It represents av- 
erage rental rates of distributors throughout the entire 
United States. 

This, declared the speaker, is the first time a member 
of the Associated Equipment Distributors has appeared 
on the A.R.B.A. program, and should herald the coop- 
erative working between the A.R.B.A. and the A.E.D. 
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ENGINEERING 
HIS paper presents a rather 
simple method for arriving 
at the proper thickness of the non- 
rigid type of pavement surface to 
support a given wheel load carried 
on a given type of tire equipment. 
3y means of tests made in the 
laboratory by the use of a bin 6 ft. 
square, the manner of distribution 
of subgrade pressures has been de- 
termined under different thick- 
nesses from 4 to 10 in. of pave- 
ment surface. Loads were applied by means of a hy- 
draulic jack to elliptical shaped bearing blocks simulating 
time imprint areas. It is assumed that a non-rigid pave- 
ment should be of such thickness that the maximum 
pressure obtained under the center of the wheel should 
at no time exceed the bearing value of the subgrade. 

A method is suggested for determining bearing value, 
making use of a bearing block of 100 sq. in. in area. 
Formulas are then derived for thickness, first and merely 
for purposes of simplicity, making the arbitrary assump- 
tion that the subgrade pressures are confined within an 
area on the subgrade included within the lines sloping 
45 degrees from the tire imprint area and are uniform 
within that area. The uniform pressure is then expressed 
in terms of the actual measured pressure, which in turn 
is assumed to be equal to the subgrade supporting value. 
Thus, formulas are derived for thickness in terms of 
wheel load, subgrade supporting value and the dimen- 
sions of the imprint area of the tire. These dimensions 
are known for given loads, tire equipment and inflation 
pressures. 

As the result of the formulas thus derived, thickness 
may be determined after a pressure test is made to 
determine the supporting power of the subgrade. For 
general purposes of design, the pressure tests indicate 
that the maximum measured pressure under stable, non- 
rigid surfaces may be taken at from 2 to 2% times the 
uniform pressure calculated as above indicated. On this 
basis, curves for the required thickness are shown in 
terms of wheel-load and subgrade support. Curves of 
required thickness for trucks on single and on dual tires 
and also for typical airplanes are shown. 
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HERE appears to be a strong 

possibility that the highway 
construction industry is on the 
threshold of an era of express 
highway development and it is 
therefore important that the 
fundamentals of design be estab- 
lished on an authoritative basis in 
order that these new highways 
may not become obsolete after the 

. lapse of a few years. 

Engineering discussion over the 
past five years has rather definitely indicated the broad 
features which should be incorporated in modern express 
highway design as follows: 

(1) The separation of the streams of traffic flowing 
in opposite direction. 

(2) The elimination of all highway and railway grade 
crossings. 

(3) The provision of wide smooth stable shoulders. 

(4) The provision of two lanes of pavement in each 
direction. 

(5) The provision of traffic lanes of sufficient width. 
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(6) The elimination of frontage and the control of the 
right of way. 

(7) The exclusion of pedestrians. 

(8) The selection of an adequate design speed. 

(9) The provision of moderate grades. 

(10) The provision of uniform and consistent operat- 
ing conditions. 

(11) The provision of specially designed access facili- 
ties. 

The proper “order of magnitude” of each of these 
features was discussed in the address and related to the 
physical forces involved in automotive operation. A num- 
ber of graphs to be used as tools in the design process 
were presented. 

Tables were presented showing a breakdown of costs 
of the various features comprising an express highway 
project based on experience gained on the Pennsylvania 
Turnpike. 
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HE COMMON objective of 

all means of conveyance is to 
overcome handicaps of distance to 
the transfer of men and commodi- 
ties. For a given transfer the par- 
ticular user selects that medium 
or combination of media which re- 
duces the combined effect of haz- 
ard, time, cost and inconvenience 
on him to a minimum. 

Air transport has become an in- 
tegral part of our transportation 
systems and it must be coordinated 
with all the auxiliary means of 
surface transport in order to realize its speed advantage. 
This creates new problems in street and highway links 
to connecting streets, highways, railways and even water- 
ways. Collaboration of the highway engineer, the city 
engineer and the city planner is necessary to insure ade- 
quate facilities for the expeditious movement of connect- 
ing motor transport. Some road construction is now 
necessary in the building of every airport. As civil avia- 
tion continues its unprecedented advance, metropolitan 
areas will need more airports, several major or primary 
airports and many supplementary or secondary airports, 
which will increase the demand for connecting surface 
transport facilities. 

Full advantage has seldom been taken of the oppor- 
tunities afforded to lessen the airport tax burden by 
obtaining direct revenue from proper services and activi- 
ties that do not interfere with operation or add to trans- 
portation cost, yet which are desired by patrons and 
visitors. Designs that provide ample parking space and 
clear close-range view of aircraft and activities encour- 
age the attendance of visitors and spectators. An airport 
may be coordinated with the park and recreational system 
and landscaped accordingly. 

Having experienced the tremendous impact of the 
development of motor transport on metropolitan areas, 
airport engineers and highway engineers should act to 
avert another and similar charge of failure to measure 
up to their responsibility. 

Airport engineers and highway engineers should col- 
laborate in formulating long-time programs of carefully 
planned civil airport and connecting surface transport 
development to meet expanding needs and to permit the 
improvement and addition of facilities as the demand 
arises. 

The collaboration of highway engineers experienced 
in grading, drainage, and surfacing will prove invaluable 
to engineers trained in aeronautics in the design and con- 
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struction of airports. The highway engineer appreciates 
the importance of sound, economical design of pavement 
structures and is fully cognizant of the loss and dissatis- 
faction that result from trial and error procedure. The 
highway engineer and the airport engineer should take 
care not to blindly follow precedent where conditions of 
service are basically different. 

A continuous research program coupled with close 
study and thorough investigation of the service and be- 
havior of airports in service will supply better informa- 
tion for the design and construction of airport details. 
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HE structural adequacy of a 

concrete pavement slab from 
the standpoint of strength and per- 
manency is influenced by the fea- 
tures of design which determine its 
continuity and dimensions. 

Today it is a recognized prin- 
ciple that slabs should be divided 
into definite widths and lengths, to 
provide relief from expansion, 

© contraction and frictional forces. 

The sectioning of concrete slabs and the provisional 
interruption of continuity by “joints,” provides one of 
the most controversial subjects in the design of concrete 
pavements. 

Early in 1940, the American Road Builders’ Associa- 
tion recognized that this situation might be improved by 
the cooperative effort of highway engineer and manu fac- 
turer. To this end, a committee has been organized con- 
sisting of member manufacturers of load transfer de- 
vices, joint fillers and sealers and a group of highway 
engineers. The highway engineers personnel is repre- 
sentative of design, construction and maintenance, as 
well as geographical location. 

The report submitted was an abstract of the workings 
of this committee to date together with an outline of 
future work. In connection with future work, several 
important general principles are discussed. These prin- 
ciples include, basic fundamentals of design, test and 
specification requirements, construction and maintenance 
details. 

It is hoped that the report will serve as a guide to the 
future work of the committee and that such work will 
awaken interest in those who are partially informed or 
indifferent to this most important problem of concrete 
pavement construction. 
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HIS paper included a discus- 
sion of, (1) soil graded aggre- 
gate with and without chemicals, 
(2) bituminous and, (3) portland 
cement stabilization. The total 
mileage of all these types con- 
structed by state highway depart- 
ments in 1939 was over 3,000 
miles. This does not include the 
large mileage constructed by 
county, town and city highway or- 
e ganizations, and for airport run- 
ways. 

The progress*and trends of each.type of stabilization 
was discussed. For soil-graded aggregate type the trend 
has been toward, (1) lower plasticity, (2) less fines, (3) 
greater thickness of mats, (4) higher density through 
moisture and compaction control during construction and 
(5) more appreciation of the need for proper “sea- 
soning. 

lor bituminous stabilization the design and construc- 
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ratory tests that reveal more closely the service behavior 
in the field, (2) leaner mixtures with greater depths, (3) 
drying the mixture to optimum moisture content'prior 
to spreading and rolling, (4) rolling in thinner ‘layers, 
(5) constructing roads to greater depth if sheepsfoot 
rollers are used and blading off top inch or so to’ assure 
tion trends have been toward, (1) development of labo- 
a firm and hard surface, and (6) a greater appreciation 
of the necessity of proper “curing” of the base before 
placing a wearing course. 

Portland cement stabilization was first investigated i in 
1935 by the Development Department of the Portland 
Cement Association. The result of these fundamental 
investigative efforts have produced practical scientific 
test procedures which were approved by the American 
Society for Testing Materials in 1940 as Tentative 
Standards. These tests include: (1) moisture and density 
relation of soil-cement mixtures ; (2) wetting and drying 
tests, and (3) freezing and thawing tests. 

Ths history of the development of structural design 
formulas for flexible pavements was also reviewed. 

Further evidence given in the paper that stabilized 
roads have passed through the major experimental stage 
and are now established types of road construction are: 
(1) the setting up of a committee by the Department of 
Maintenance of the Highway Research Board to study 
the maintenance of roads built on stabilized bases of va- 
rious kinds, (2) the construction of a test road by the 
California Highway Department in which eight different 
tvpes of stabilized bases are being studied under actual 
controlled traffic conditions, and (3) the large personnel 
employed in soil-stabilization by state highway depart- 
ments. 

The paper concludes that although real progress has 
been made in the last few years, there is more to be 
learned before the full benfits of stabilization can be real- 
ized. Greater knowledge of the laws of nature especially 
as to the underlying principles that control the movement 
of moisture, the rate of freezing, and the rate of thaw- 
ing, of wearing courses, stabilized bases, granular sub- 
bases and subgrades is necessary before more durable 
stabilized road structures become consistent realities. 
There are also strong indications that the results of pend- 
ing research efforts in the field of structural design will 
permit the engineer to adapt designed stabilization into 
a road structure for any traffic or environmental con- 


dition. 
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HE recent trend toward mois- 
ture and density control of 
earth work for highway embank- 
ments and stabilization construc- 
tion is one of the most important 
developments in highway engineer- 
ing in the past ten years. Costs 
should not be increased appre- 
ciably by such control because of 
the ease with which density is ob- 
tained when placed with the proper 
equipment under the proper mois- 
ture content. 
The importance of adequate 
compaction in both base courses 
. and embankments can not be 
over-stressed. This fact may be 
readily appreciated, if in construction control, a den- 
sity is always attained in which the volume of voids 
is small enough that when these voids are filled with 
water the resulting moisture content will not be detri- 
mental. From experience it has been rather definitely 
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ascertained that this maximum moisture content can be 
as high or slightly higher than the plastic limit for em- 
bankment materials. However, in stabilization this maxi- 
mum attainable moisture content should be something 
below the plastic limit since the concentration of loads 
due to traffic is more apparent in such base courses than 
in embankment material buried several feet below the 
pavement. 

The optimum moisture content as determined by the 
Proctor test has been found to be satisfactory for the 
density control of most embankment materials. How- 
ever, in cases where densities higher than those given by 
the Proctor test are required, moisture content lower 
than the Proctor optimum should be employed. It has 
also been established that a moisture content lower than 
the optimum is essential for density control of stabilized 
materials. 

Equipment developments for embankment construc- 
tion appear to be keeping pace satisfactorily with re- 
quirements. However, in the field of stabilization and 
base course construction, adequate density is difficult to 
obtain which suggests the possibility of improvement in 
the usually employed equipment. 
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N THIS report, attention is 

called to the fact that the ob- 
ject of compaction is to obtain a 
sufficient and a uniform amount 
of solid material, as measured by 
its ary weight, in each cubic foot 
of an embankment and the chief 
function of moisture is to act as 
a lubricant during the compacting 
process. There are, however, many 
other factors that influence the de- 
gree of desity that may be obtained. 
It would, therefore, seem advisable 
to consider the relative economy 
of obtaining the required density 
with various methods, types of 
equipment and percentages of moisture rather than to 
restrict, within narrow limits, the amount of moisture 
within the soil for all methods of compacting. 

In arid regions a strict adherance to the optimum mois- 
ture content, as at present determined, would result in 
excessive cost for water. In other localities, subject to 
heavy rains during the working season, moisture control 
between narrow limits will cause delays that are costly 
to the contractor and must be provided for in the price 
bid. 

The report states that there are three mechanical 
means of compacting soils ; namely by the application of 
weight, impact and vibration. It shows the soil types 
where each is most effective and explains the action ob- 
tained by various types of hauling, spreading and com- 
pacting units. Reference is made to studies in the dis- 
tribution of stress throughout a soil due to static loads 
and attention is called to the need for further invetsiga- 
tions of the effect of moving loads. These should include 
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both the qualitative and quantitative analysis of reactions. 


under loads carried on large low-pressure pneumatic tires 
or by track-type equipment. 

The report calls for the continued cooperation between 
the engineer, the contractor and the equipment manufac- 
turer. In this way it is hoped that present equipment may 
be used more advantageously, improvements may be 
made in present machines or new machines may be de- 
veloped to the end that greater economy may result in 
the compaction of earth embankments and foundations. 
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HE initial work of the engi- 

neer’s sub-committee of the 
Soil Compaction Committee has 
been confined to a preliminary 
study of: 

(1) Present practices of the state 
highway departments as to 
the use of moisture control in 
compaction of embankments 
and subgrades. 

(2) Results obtained from the va- 
rious types and weights of 
rolling equipment used in 
compaction work. 

This report consists mainly of a 
summary of the replies to a ques- 
tionnaire sent to state highway de- 
partments ; no attempt being made 
to evaluate the results of the dif- 

a ferent methods used by the dif- 

ferent states nor to reach any con- 

clusions as to the best methods of constructing con- 
trolled embankments and fills. 

Present Practice of the State Highway Depart- 
ments as to the Use of Moisture Control in Compac- 
tion of Embankments and Subgrades.—Thirty states 
now exercise some measure of moisture control in em- 
bankment and substantially the same number in sub- 
grade construction. 

While many of the remaining states do not specifically 
provide for official control procedure there is a certain 
measure of control during construction depending on 
the experience and judgment of the engineer. 

This extensive practice of moisture control to secure 
optimum density is a comparatively recent development. 
Following an extensive investigation of the “Proctor” 
method of determining optimum moisture by the United 
State Public Roads Administration and the A.S.T.M., 
the method has become a standard of the A.A.S.H.O. 
and the A.S.T.M. and is in use by approximately 24 
states. 

Specifications.—Specifications for embankment con- 
struction vary widely, but the requirements under dif- 
ferent jurisdictions can be classified in three groups: 

1. Requirements which fix the method of construction 
such as control of moisture, unit weight and type and 
number of trips of the roller and which provide pay 
items for several construction operations. 

2. Requirements which specify results in a finished 
embankment in terms of a minimum relative compaction 
or density, thus permitting the contractor to use any 
equipment or methods which will produce satisfactory 
results. 

3. Requirements which not only specify results in the 
completed embankment, but also fix the maximum thick- 
ness of the layers and minimum number of rollers and 
provide a pay item for the water. 

When contractors become thoroughly familiar with 
the fundamentals of soil compaction, it may be practic- 
able to modify the specifications to specify the final re- 
sults, leaving the detailed method of construction up to 
the contractor so that he can determine the most efficient 
method of compacting the material and what moisture 
content and weight and type of hauling equipment and 
rollers are necessary to satisfactorily consolidate various 
types of soil. Nevertheless, to safeguard dams and some 
other important embankment construction, it may always 
be necessary to fix a minimum and maximum moisture 
content for the completed structure. 
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HARRISON’S 


*ECONOMICS OF CONSTRUCTION 
MANAGEMENT 


By J. L. Harrison 


Senior Highway Engineer, 
Division of Construction, 
U. S. Public Roads Administration 


All important in construction work 
is—Profit. To make a profit, part of 
the skill is in bidding and part in 
managing the job. Harrison outlines 
and discusses the fundamental princi- 
ples involved in realizing a profit from 
construction work. 


Every Contractor and Every 
Contractor’s Superintendent 
Should Have a Copy of This 
Book. 


Mr. Harrison has had over 30 years of close contact 
with the contracting business and is an authority on 
construction management. His book is indispensable to 
those who gain their livelihood from construction work. 


CONTENTS 


Read these chapter headings which tell the profit story from 
beginning to end: 

The Origin of Profit—Financing Construction Work—Se- 
curing Business—Planning Operations—Purchasing the Ma- 
terials Supply—Central Office Responsibility vs. Responsibility 
of the Job Management—Cost Accounts and Records—Produc- 
tion Cost and Expenses Other Than for Production—Expense 
Items Other Than for Production—The Control of Expense 
Other Than for Production—The Management of Production— 
Where the Plan of Operation May Fail—Units—Labor as a 
Factor in Cost—Materials—Operating Expenses—Deprecia- 
tion—The Equipment Replacement Problem—Functional Ade- 
quacy and Dependability—The Value of Improvements in 
Equipment—Hauling—Financial Statements. 


330 pages—Cloth bound. 
Price, $3.75 Pius Postace 





Crossy’s 


*HIGHWAY LOCATION AND SURVEYING 


By W. W. Crosby 
M. Am. Soc. C. E. 


and 
NOTES ON MOUNTAIN HIGHWAY LOCATION 
By George E. Goodwin, C.E. 


Between the covers of this book is a 
discussion on highway location, for the 
average highway, by two men who have 
had many years’ experience in the work. 
Mountain highway location requires 
different technique than that employed 
in locating a highway in flat or rolling 
topography. Goodwin covered this sub- 
ject for Col. Crosby. Speed is a factor 
entering into modern highway location 
to a great degree. This book discusses 
the many phases of this important part 
of highway engineering. 

CONTENTS 

Book I.—Definitions; Historical; Present 
Situation; Traffic Actualities and Possibili- 
ties; Speeds and Safety; Signs; Alignment; 
Grades; Widths; Recreational Use of High- 
ways Affecting Their Location; By-Passes; 
Routing; Economics and Formulae; Location 
Procedure; Afterword. Book II.—General 
Instructions to Engineering Assistants Re- 
arding Mountain Highway Location Surveys; Conclusion. 
Book III.—Notes on Highway Surveying; Bibliography. 





398 pages—Hard cover with cloth binding. 
Price, $5.00 






McCut.Loucn’s 


ECONOMICS OF HIGHWAY BRIDGE 
TYPES 


By Dr. C. B. McCullough 


Assistant State Highway Engineer, 
Oregon State Highway Commission 


A most urgent need in the field 

of highway and structural engi- 
neering has been met by this 
clear, concise treatise. The funda- 
mentals of economic analysis and 
the principles governing the selec- 
tion of bridge types are profusely 
illustrated with necessary cost and 
quantity curves. The text deals 
more particularly with the ordi- 
nary highway bridge structures 
rather than the occasional, spec- 
tacular or exceptional bridge cross- 
ing. 
The text has been compiled with 
a view to its utility not only to the 
practicing engineer, but to the 
undergraduate student in highway 
and civil engineering as well. It is 
the author’s thought that such a 
volume should be assigned to the student prior to or, at 
least, simultaneously with his embarkation upon the 
study of structural design proper. 

The tables of quantities and costs should prove of 
great benefit to the engineer in the field who is engaged 
in highway location or relocation, to highway mainte- 
nance engineering organizations, and to field parties, 
divisional organizations, municipal and county engineers, 
and others engaged in the construction, location, or de- 
sign of highway bridges. 


CONTENTS 
I.—Introduction. II.—General Factors Controlling Type 
Selection. III.—Fundamentals of Economic Analysis. IV.— 
Bridge Types. V.—Renewal and Maintenance Costs. VI.— 
Unit Costs. VII.—Illustrative Problems in Type Selection. 
256 pages, 5%4"x8%4”, profusely illustrated with curves. 
Hard cover cloth binding. 


Price, $5.00 
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THAT EQUIPMENT RENTAL PROBLEM 


NOTHER convention of the American Road 

Builders’ Association is passed. It was a most 
successful affair from every point of view—pertinent 
subjects, big names, financial gain, attendance, spirit, 
and general activity. All meeting rooms were crowded at 
all times. The writer sat in one of the contractors’ sessions 
where discussion had to be halted in order to continue 
the program. The cause was Mr. Eldon Farnum’s paper 
on “Equipment Depreciation and Rental Schedules.” 

This was the first time, in the writer’s recollection, that 
an equipment distributor appeared on the program of 
the American Road Builders’ Association. According to 
the author of the paper, rental schedules for construc- 
tion equipment should be different as between the equip- 
ment distributor and the contractor. He claimed that 
they should be prepared for different purposes. 

Rental practice employed by distributors was ques- 
tioned by a contractor. This led to considerable discus- 
sion which had to be continued after the rest of the pro- 
gram was concluded. 


Before a depreciation schedule or a rental schedule is 
thrust upon the highway contractor and the equipment 
distributor let them get together and set up tables of 
their own and submit them to governmental agencies. 


vw 


PROFIT 


RIOR to a recent meeting it was desired to promote 

the meeting with some direct mail publicity. In the 
mailing piece the word “profit” appeared. It evoked 
some discussion which clearly indicated an attitude or a 
type of thinking with respect to the word. 


The personalities have no bearing on the case, what- 
soever, because the attitude seems to be ingrained in 
more than a few people. This writer would like to make 
a few remarks about the attitude. It appeared from dis- 
cussion about the use of the word that it was something 
to be taken for granted but not to be mentioned. Maybe 
that’s true, the writer, however, has difficulty under- 
standing why this should be so. 

This country has been developed to the highest stand- 
ard of living for the population as a whole than any 
other country in the world. Our development has indis- 
putably been accredited to the operation of a capitalistic 
system of enterprise in our national economy. With this 
statement I think most of the people in this country 
agrees. The energizing force of the capitalistic system 
is profit. Without profit capitalism would crumble. Other 
items are also factors in a capitalistic system but they 
exert a minor influence compared to the impelling force 
of desire to make capital earn a profit. 


That being the case, what is there that is so unholy 
about earning a profit as to require us to speak of it in 
whispers or even not at all,—merely understand that it 
is involved without speaking about it. 

Why are we building a huge army? “To defend this 
country,” you say. What do you intend to defend? “Your 
property and the lives of your people,” you say, but in 
that statement you fail to recognize the basic reason for 
arming for defense. What we are preparing to defend 
are our social and economic institutions. We wish to 
remain a free republican people earning our bread and 
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building our country in conformity with the principles 
of a capitalistic economy. Since “profit” in its narrow- 
est, financial sense, is a fundamental factor in this type 
of economy, why should we mention the word only in 
whispers or be afraid to even mention it at all. To the 
writer this attitude smacks of double talk.’ Maybe he’s 
wrong. 

It has been argued that a politician going before the 
people asking to be elected to a certain office would be 
disastrously defeated if he supported a policy that would 
advocate a “profit” for any certain group. It has been 
said that any group appearing before a legislative com- 
mittee (who are politicians) requesting funds for a cer- 
tain project, let us say roads, would leave the conference 
room with a rejection if they mentioned that anybody 
would make a profit out of the expenditure of the funds. 
It seems to the writer that conditions have come to a 
queer state of affairs when it becomes an unpardonable 
error to mention the word “profit” before state or fed- 
eral legislators in a country where the capitalistic system 
is the recognized form of economy. 


The writer also has heard it said, ““There are some 
things you can’t talk about, and profit is one of them.” 
Spurious argument of this type reveals lack of intestinal 
fortitude to face facts and promotes the weak policy of 
coloring or shading a subject so it will be easier to 
explain. If any profit is to be made out of contract, force 
account, day labor, or even WPA road work the writer 
sees ne reason for running into a dark room, closing all 
doors and windows, and whispering to one another in 
order to talk about it. 
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HIGHWAY RESERVE 


AILY press statements indicate that the Presi- 

dent is considering post-war public works activi- 
ties. Statements indicate that highways as a group are 
included in those activities he desires to shelve for the 
present. 


This could be an alarming statement if one were to 
accept it in whole without some analysis. There is no 
doubt but that regular federal aid will continue. It will 
undoubtedly continue, at least in the reduced form in 
which it is now aiding state work. Hence, so far as 
shelving regular federal aid highway work is concerned, 
we beliéve that was not meant when the statement was 
issued. 

“Fhe report which the Public Roads Administration 
will make to the President regarding defense road work 
will, undoubtedly, recommend that federal funds be au- 
thorized for access roads and streets. Expenditure rec- 
ommendations will probably be almost entirely confined 
to access roads. At that, the recommended expenditures 
can hardly be less than the regular federal aid annual 
allotments. So we have these two federal items to which 
to look forward this year. 


The kind of projects which the President probably 
meant by his statement were large inter-regional super- 
highway projects and extensive secondary road or mu- 
nicipal extension projects. There is no cause for alarm 
in the statements, as the writer analyzes the setup, but 
rather a warning to states, counties, and cities to get 
their projects planned and the engineering accomplished 
so they may be ready to accept federal aid in increased 
amounts when it becomes available. 
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A NEW COST DATA BOOK 




















Outline of Contents 


CHAPTER 1. INTRODUCTION—Brief discussions 
of construction costs, prices, profits and the uses 
of cost data. 
CHAPTER 2. COST INDEXES—Indexes of the 
U. S. Public Roads Administration and Interstate 
Commerce Commission, with brief explanations 
of their construction, uses and limitations. 
CHAPTER 3. OVERHEAD COSTS—Separate dis- 
cussions of the overheads incurred by contrac- 
tors and by states, counties and cities. 
CHAPTER 4. ENGINEERING—Data from states, 
cities and other sources on the costs of various 
kinds of surveys and other engineering. There 
are brief articles on aerial surveys and seismo- 
graphic soil and rock surveys. 
CHAPTER 5. RIGHT-OF-WAY—A general dis- 
cussion followed by records of actual experience 
and costs. 
CHAPTER 6. EQUIPMENT—tThis chapter con- 
tains several rental and ownership expense 
schedules in full detail, followed by articles on 
operating and maintenance costs, including rec- 
ords of fuels, lubricants, etc., a mathematical 
analysis of the problems of selecting and retir- 
ing machines, and a table of depreciation rates. 
CHAPTER 7. LABOR—Schedules of established 
minimum wage scales and records of wage rates 
in various states; comparisons of contract work 
and day labor; convict labor costs and other 
pertinent matter. 
CHAPTER 8. CLEARING AND GRUBBING— 
Records of clearing with tractor-mounted equip- 
ment, hand and horse methods, stump blasting, 
etc. 
CHAPTER 9. GRADING—HLighty-four pages of 
articles on grading with power shovels, scrapers 
of various types and sizes, elevators, blade grad- 
ers, bulldozers, etc.; hydraulic grading; rock 
drilling and wnat: winter grading; special 
eee grading; minor operations and hand 
work. 
CHAPTER 10. HAULING AND HANDLING MA- 
TERIALS—Studies of hauling operations on 
pewee shovel jobs, concrete construction and 
ituminous construction; truck movements at 
yards; industrial railways; team and wagon 
hauling; and other articles. 
CHAPTER 11. PRODUCTION OF AGGREGATES 
—Articles on labor requirements and costs of 
producing sand, gravel and crushed stone at 
various locations. 
CHAPTER 12. UNTREATED BASES AND SUR- 
FACES—Waterbound macadam, crushed rock 
and gravel construction. 
CHAPTER 13. STABILIZATION OF BASES AND 
SURFACES—This chapter is devoted chiefly to 
work with calcium chloride, articles on port- 
land cement and bituminous stabilization being 
given in the chapters on concrete and bitumi- 
nous construction. 
CHAPTER 14. BITUMINOUS SURFACES AND 


BASES—tThe five parts of this long chapter con-. 


tain articles on various methods in different 
states. Part 1, Surface Treatments; Part 2, Bitu- 
minous Macadam; Part 3, Mixed-in-Place Con- 
struction; Part 4, Traveling Plant Construction; 
Part 5, Stationary Plant Construction. 
CHAPTER 15. CONCRETE SURFACES AND 
BASES—Contains numerous detailed records of 
construction. There are articles on work with 
27-E pavers, 34-E pavers, tandem set-ups, batch- 
ing, hauling, curing, joints, cement-bound ma- 
cadam, soil-cement roads, stabilization, and 
other subjects. 

CHAPTER 16. BRICK PAVEMENTS—Records of 
brick pavement construction from various cities 
and states, including an article on vibrated 
monolithic. Short references to granite block. 
CHAPTER 17. SIDEWALKS, CURBS AND 
GUTTERS—Miscellaneous prices and details of 
construction. 

CHAPTER 18. WALLS, FENCES AND GUARD 
RAILS—aA brief chapter of data on these items 
of highway construction. 

CHAPTER 19. BRIDGES AND CULVERTS—Cost 
data on a large number of steel, concrete and 
timber bridges and grade separations—also cul- 
verts of various types. There are two articles on 
pump installations for underpass drainage. 
CHAPTER 20. TUNNEL CONSTRUCTION — De- 
tailed descriptions and data on the construction 
of 27 highway tunnels in the West. 

CHAPTER 21. GRASS, SHRUBS AND TREES— 
Several articles on plantings for landscape im- 
provement and bank protection. 

CHAPTER 22. MISCELLANEOUS—Data on pe- 
destrian underpasses, street car loading plat- 
forms, truck weighing stations, catch basins and 
manholes, lignin binder, water pumping, signs 
and markers, traffic striping, parking meters, 
highway lightin radio communication with 
snow plows, accident prevention, and weather 
and construction. 

INDEX—Unusually complete: arranged for quick 
reference and maximum convenience. 
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Road and Street Construction 
Methods and Costs 


BY 
HALBERT P. GILLETTE 
AND 
JOHN C. BLACK 
















This book was planned and compiled expressly for use by 
contractors, engineers and highway officials, 

It is not a textbook, but is a compendium of data carefully 
selected with reference to their usability by highway builders 
and other persons concerned with highway construction costs. 

In general the data are of two main classes—dollar and cents 
costs per mile, per square yard, per cubic yard, and the like, 
for use in quick approximate estimates; and details of material, 
labor and equipment costs, with records of man-hours and 
machine-hours, for use in close estimating and in studies to 
reduce costs or improve methods. 

The data are from a great number of different sources, and 
are in widely varying detail. 

All major articles carry descriptions to show clearly the class 
of work and the methods for which costs are given, and to 
provide a basis for further reference and study if desired. 

Location and date of job and the source of information are 
given in the title and introduction to each article. 

The grouping of subjects in chapters is convenient, but an 
unusually complete index is furnished as the main guide to any 
subject or sub-subject sought. : 

The authors are both men of practical experience in highway 
and other construction. Both are members of the American 
Society of Civil Engineers. 

The book is filled with useful data, and its answer to just 
one question may easily be worth hundreds of times its price. 

The outline in the adjoining column indicates the general 
scope of contents. 
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Please send me a copy of “Road and Street Construction 
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New Motor Grader 


A new Model “AD” Motor Grader 
which weighs 21,500 Ib. and has 75 diesel 
horsepower has been announced by the 
Allis-Chalmers Manufacturing Co., Mil- 
waukee, Wis. This machine has been de- 
signed for heavy grading, bank cutting, 
ditching (both forward and reverse), oil 
mixing and snow removal. Greater earth- 
moving capacity is attained through more 
clearance under the front axle and circle 
permitting the full volume of dirt to roll 
off the blade without hanging up in the 
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New Model “AD” Grader 


axle or circle. The exclusive “Hi-arch” 
front axle has 22 in. of clearance and 
there is 63% in. of clearance between the 
“Roll-away” blade and the circle. Power 


























Federal, State, County or Municipal specifications. 


PLASTUVIA CRACK FILLER 


The unusual ability of this filler to withstand a wide range of temperatures 
—from bitter cold to torrid heat—without flow or traffic “pull” in summer, 
or chipping in winter, makes it an outstanding product. The ease with 
which it is applied, and the manner in which it holds tenaciously to con- 
crete and brick surfaces characterize this material. Your inquiry will 


bring you further information about these products. 


REILLY TAR & CHEMICAL CORPORATION 


} AMEN AVENUE HICAGO 


ARK MINNEAP MINN 











Because of construction and maintenance econ- 
omies and because of its traffic safety BITUVIA 
road tar construction offers distinct advantages to 
the contractor and to the public. Deep penetration 
holds the aggregate firmly for long service. 


BITUVIA is easily applied. It is highly resilient 
and skid-resistant. Made in seven types to meet any 
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is supplied by the General Motors 2-cycle 
Diesel engine developing 75 brake horse- 
power. This 2-cycle engine has a power 
stroke on every down stroke of the piston, 
therefore, delivers as much power as a 
4-cycle engine twice its size. It offers the 
advantages of unit injection, four-way cool- 
ing, faster acceleration, smoother power, 
easy starting and fully protected by air, 
oil and fuel filters.. The transmission fea- 
tures short, heavy shafts and carburized 
and hardened gears for long, trouble-free 
service. It has a range of six forward and 
three reverse speeds, and with throttle 
control forward speeds from 1.48 to 16.6 
m.p.h. and reverse speeds from 1.75 to 
6.15 m.p.h. can be selected at will. Two 
speed mechanical controls are employed 
with a low speed set for close adjustments 
and a high speed set for fast movement. 
The grader has a 10-in. tubular frame plus 
heavy box section girders. The lift cases 
are mounted directly over the circle for 
rigid blade cont-ol. The full revolving 
blade has a bank cutting angle of 90 de- 
grees and has a blade reach outside the 
front wheels of 5 ft. 7% in. The tandem 
drive assembly is suppozted on a 4% in. 
main drive shaft and is chain d iven. Stand- 
ard equipment includes clectric starting and 
lighting, léaning wheel front axle, adjust- 
able radiator shutters. muffler, 12-ft. mold- 
board, two 7.50-24 (10 ply) front tires 
and four 12.75-24 (8 ply) rear ti:es. For 
special conditions 10 and 14-ft. moldboa:ds, 
2-it. extensions, 11 tooth scarifiers, all steel 
canopy top or all steel cab and a V-type 
snow plow are available. 
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New Variable-Weight Tandem Rollers 


A new line of tandem rollers in 5 to 10% 
ton models has been developed by the 
Austin-Western Road Machinery Co., Au- 
rora, Ill. The rollers are built for general 
rolling use and precision work and include 
a number of improvements and refinements 
in design to obtain exceptionally smooth and 
steady performance. The weights of the 
front and rear rolls can be increased by 
adding water to meet a wide variation of 
roller requirements ranging from 133 to 301 
lb. per lineal inch. Among the operating 
advantages claimed for these two entirely 
new units is better visibility to see close 
to curbs; more convenient controls, with 
reversing clutch lever mounted on steering 
column (for easier and less tiring clutch 
engagement); effortless hydraulic steer; a 
lower center of gravity to prevent sway; 
less frame over-hang for rolling closer to 
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curbs; more ground clearance under side 
plates to clear higher curbs; more stability 
because box-shape construction resists 
twisting strains; balance of engine and final 
drive parts to provide uniform weight dis- 
tribution across entire rear roll and good 
accessibility for reaching or servicing mov- 
ing parts, hydraulic pump, strainer, etc. Me- 
chanical features include: All welded, two- 
piece front rolls and rear roll all of which 
are mounted on anti-friction bearings ; front 
fork with horizontal king pin mounted on 
widely-spaced bearings and large diameter, 
vertical kingpost mounted in Timken bear- 
ings for maximum stability and smooth 
steerability ; gasoline or diesel power; two- 
speed forward and two-speed reverse type 
transmission with heat-treated, alloy steel 
gears and shafts and anti-friction bearings 
throughout ; a master clutch between engine 
and transmission, controlled by foot pedal, 
and two, double-disc reversing clutches. 
Full information will be furnished on re- 
t to the manufacturers. 
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New Diesel Engine 


que 


Just placed in production by Mack 
Trucks Inc., Long Island City, N. Y., to 
round out its full line of diesel engines for 
1941 is the new model END-405 Mack- 
Lanova diesel, a smaller edition of the re- 
markably successful model ED Mack- 
Lanova diesel and the recently announced 
model END-605. This new diesel is de- 
signed for installation in four-wheel truck 
models of the 24.000-26,000 Ib. gross ve- 
hicle weight range. Having a piston dis- 





ew Model Mack-Lanova Diesel 


placement of 405 cu. in. and bore and 
stroke of 4 in. x 5% in., this engine oper- 
ates at the maximum governed speed of 
2200 r.p.m. and develops 107 h.p. at that 
speed. Maximum torque at 1200 r.p.m. is 
308 Ib. ft. The new model END-405, as do 
all Mack diesels employs the well-known 
Lanova system of controlled combustion. 
Cylinders and crankcase are cast in block 
with removable dry cylinder sleeves. The 
two detachable cylinder heads are held 
down by 32 studs. Overhead valves are 
operated by pushrods an rockerarms and 
double concentric valve springs. Injection 
equipment consists of a flange-mounted 
Bosch multiple-unit injection pump with an 
integral governor on one end and pintle- 
type nozzles. Seven main bearings of the 
precision thin-shell type with copper lead 
lining support the 147-lb. pack-carburized 
and case-hardened crankshaft which is fully 
counterbalanced with twelve counterweights 


forged integral. Crankpins are of unusually 
large size and bored out for lightness and 
better cooling of connecting rod bearings. 
By using a 35-degree cap angle, the con- 
necting rods have been adopted to be 
withdrawn through the cylinders without 
disturbing the main bearings. Like the 
crankshaft, the camshaft runs in seven large 
bearings. All lubrication passages are rifle- 
drilled out of the solid iron, no tubes or 
piping of any kind being used. Oil is fed 
under fixed pressure to all main and cam- 
shaft bearings, the connecting rods, valve 
rocker shafts, air compressor and governor 
and is effectively cooled by the full-length 
water jackets and the flat top of the crank- 
case, at the bottom of the jacket. The oil 
filter is built onto the crankcase and uses 





87 





no external connections. Aside from the 
water pump, fan, and generator, which are 
driven by the conventional triangular dou- 
ble V-belt, all timing and accessory drive 
is through a train of helical gears which are 
upset, end-grain drop-forgings, case-har- 
dened and generator ground. Mack’s ex- 
clusive cold-circulation thermostatic system 
of temperature control is used in connection 
with a thermostat and directed water flow. 
Ww 


New Portable Asphalt Plant 


A new portable asphalt plant has been 
brought out by the Universal Crusher Co., 
Cedar Rapids, Ia. The plant has a retract- 
able trailer hitch so that it can be towed 
by truck or tractor. This is pushed under 
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- STOPS THEM ALL 
Before They Stop You 


Nothing else as practical and econom- 
ical for covering up—closing in—keep- 
ing work going in spite of the weather. 
SISALKRAFT is the tough, waterproof, 
windproof, sisal-reenforced paper of 
endless uses. For example: 

Temporary closures — steam-curing 
concrete — covering machinery and 
materials — covering aggregate to be 
heated by steam. 


Available in rolls and blankets of al- 
most any width. Inexpensive and dur- 
able. Have some on every job! 
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New Portable “Twin Dryer’ Portable 


Asphalt Plant 


when not in use. 
The plant is supplied materials by con- 
veyor or fed directly from a bin. It has a 
twin hopper from which material is metered 
by mechanical feeder to twin dryers—sand 
to one dryer and aggregates to the other. 
These rotary dryers are heated by oil fired 
burners. The heat that escapes from dryers 
is utilized to heat the asphalt in the 700 
gal, tank above the dryers. From the dryers 
the material is elevated by the space-saving 
rotavator to the screw pug mill. The tum- 
bling and discharge action aerates the mate- 
rial releasing steam resulting in a dryer 
material. Hot oil is added in the pug mill 
and the agitator screws thoroughly cut, mix 
and blend the material at the same time 
conveying it to a swivel chute for conven- 
ient truck loading. The “Twin Dryer” plant 
is ruggedly constructed yet so compact that 
it is only 9 ft. 6 in. wide, less than 30 ft. 


long overall, 11 ft. 2 in. high and weighs 


the frame, out of the way, 


Cheaper 
than woo 
in the long 


\ 
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Blaw-Knox Catalo 
cross section of wor 
Knox Steel Street Forms 


Slaw: K nox 


rast ER: 


Blaw-Knox STEEL STREET 
FORMS will do your street pav- 
ing work quicker and ‘cheaper. 
The smooth steel imparts a 
smooth finish to the concrete, 
eliminating hand finishing. 


Blaw-Knox Forms are built for long service; 
stallation and dismantling; and are rigidly brac 
their position when being filled with concrete. 
No. 1527 shows how any design or 
can be accommodated with 
We'll gladly send you a copy. 


only 11 tons. Rear wheels are dual pneu- 
matic-tired. A new bulletin, No. 57, giving 
further details, is available from the Uni- 
versal Crusher Co., Cedar Rapids, Ia. 

Ww 


New Gasoline Motors 


Two new additions to their line of small 
gasoline motors has been announced by the 
Briggs & Stratton Corp., Milwaukee, Wis. 
Model “U” is a compact unit rated at 1 
H.P., with a speed range of 2200 to 3200 
r.p.m., although actual dynamometer tests 
show it to develop 1.25 H.P. at 2700 r.p.m. 
It has a 2 in. x 2 in. bore and stroke 
with a piston displacement of 6.28 cu. in. 
The 5-pint fuei tank is mounted vertically 
beside the cylinder block rather than on 
top, which reduces the overall height of 
the complete unit. A specially designed 
suction type of carburetor is used to draw 
the fuel from the tank. In addition to the 
standard model shown above, it is also 
available with gear reductions of 6-to-1 
and 2-to-1. Model “N” motor has the same 
piston displacement as the “U”, but de- 
velops up to 2 H.P. at 4000 r.p.m. under 
test, although it is rated by the manufac- 
turer at 1.5 H.P., with speed range of 
2600 to 4000 r.pm. A float-feed type of 
carburetor is used which is fed by gravity 
system from the 2-quart fuel tank mounted 
above the cylinder block. It is a higher 
speed motor than the “U” and was de- 
signed to meet the demands for a more 
powerful small motor for certain operating 
requirements. The Model “N” series mo- 
tor is available in special types incorporat- 
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Model “U” Motor 


ing the following features: Gear reduc- 
tions of 6-to-1 and 2-to-1; direct mounting 
crankcase, machined and tapped with ball 
bearings on the drive side. Both models 
are air-cooled, 4-cycle, L-head design. A 
patented high tension magneto is built into 
the flywheel which is both moisture and 
dust-proof. A pump supplies lubrication to 
all moving parts. The connecting rods and 
pistons are made of durable aluminum 
alloy which reduce weight and increase the 
unit’s operating efficiency. An adjustable, 
pneumatic type of governor regulates the 
motor speed. Detailed specification sheets 
are available upon request to the manufac- 
turer. 


New FWD Trucks 


Attractive new general design and inajor 


| mechanical improvements that increase the 


performance of the truck; lighter weight 
and greater accessibility are features of 


| the 1941 line of the Four Wheel Drive Auto 
| Co., 


Clintonville, Wis. The newly designed 
models of the lighter “H” series are already 


| available and refinements in some 15 other 


FWD models will soon be announced. The 


| attractive new styling features horizontal 


radiator louvers with a radiator shell sepa- 
rate from the core, a frame that is tapered 
only on the under side on the front and 
rear and refinements in the engine and 
transfer case. Cab appointments, including 
an adjustable seat and refinements in the 
location of instruments, provide greater 
driver comfort and greater visibility. The 
newly designed skirting in the front of the 
fenders serves a dual purpose, protecting 
the radiator grill and fenders, and also 
acting as a bumper. Of special interest is 
the provision made for use of optional en- 
gines which in the “H” series allows for 
engines from 85 h.p. to 113 h.p. Two series 
of axles are also available in these trucks, 
to take gross loads up to 20,000 lb. The 


New FWD Truck 











February, 1941 


transfer case is arranged so that a power 
take off can be installed that will utilize 
all the speeds of the transmission and the 
full torque of the motor for earth boring 
machines and similar services. The fender 
arrangement of the new FWDs accommo- 
dates all types of snow plows and front end 
equipment without alterations to the skirt- 
ing and fenders. Another feature allows for 
either a high or low mounting of the engine 
transmission and transfer case, depending 
upon the height of the body mount. Where 
center scraper plow and under body grad- 
ers are used a 23 in. clearance under the 
center of the truck is provided. Besides the 
major changes mentioned above, the 1941 
models will embody many improvements 
that have been developed in FWD’s plant 
in Clintonville during the past few years. 
Included in these developments are a new 
FWD manufactured axle for the “H” 
series and a power proportioning differen- 
tial for 4 and 6-wheel drive trucks which 
divides the power in the center of the truck 
to each axle in proportion to its normal 
loaded weight. Of special interest to heavy 
duty truck operators is the new 10-speed 
transmission, also of FWD manufacture. 
All models are furnished in both conven- 
tional and cab-over-engine design. provision 
being made for from two to seven passen- 
gers in the driver’s compartment. 
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Elastic Stop Nut of Knurled-Shank 
Clinch Type 


sheet-metal assemblies in 
must be readily removed 
and returned to position, a clinch type of 
self-locking nut with knurled shank is 
offered by Elastic Stop Nut Corporation, 
2322 C Vauxhall Road, Union, N. J. 

To install the nut, a hole is drilled in the 
structure and the shank is pressed into the 
hole. The mouth of the shank is then spread 
against the back of the structure to effect 
a clinching hold. The knurling engages the 
drilled surface and thus assists in elimi- 
nating any turning of the nut. 

The head of the nut is fitted with the 
vulcanized fiber collar which characterizes 
all types of Elastic Stop nuts. This collar. 
being unthreaded, resists the entrance of 
the screw, thus automatically taking up al 
thread play and bringing the load-carrying 
thread faces of nut and screw into a tight 
pressure-contact. As the screw thread im 
presses its way through the collar, this 
pressure is maintained and increased to 
such a degree that the screw can not work 
loose, even under the most severe vibra- 
tion. Because of the resilient character of 
the fiber collar, the screw may be removed 
and replaced repeatedly without loss of 
the locking action. 

These nuts are available in a complete 


For fastening 
which the parts 


range of sizes, thread systems, shank 
lengths, and materials. 
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New Trailer Mounted Pavement 
Tester Drill 


A new pavement tester drill is mounted 
on a 2-wheel trailer which can be towed 
at speeds up to 35 miles per hour. The 
trailer mounting allows rapid transit and 
ready availability, yet frees the towing 
truck for other work. This new drill oper- 
ates a 7% in. diameter shot bit for obtain- 
ing test cores from concrete pavement. A 








Pavement Core Drill Mounted on Trailer 


4-cylinder Hercules gasoline engine model 
ZXB, 2% in. bore, 3 in. stroke, furnishes 
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the necessary power. A large tool compart- 
ment and a built-in 25-gal. water tank are 


added features. For further information 
write Roaps AND STREETS, referring 
SS -  EPRRO De oe alle, nee RS131 


New Sand Spreader 


A new dual drive de-icer that can be used 
with or without the engine has been 
brought out by a Wisconsin company. The 
illustration shows the unit attached to a 
truck. The unit can be operated by stand- 
ing down on the platform where the oper- 
ator is close to the ground; standing in the 
truck box; backward, which is ideal for 
backing trucks up slippery hills; or forwards 
at any truck speed. Spread is dependent 
on range of truck travel when the de-icer 
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Stop ... AND THINK! 


Parmanco Drills have convinced 
owners of their true value— 


In the Coal field, the Iron range, the 
Utility and the Contracting field. 


We build a model for every need. 
Parmanco Drills are now in their fourth year of suc- 


cessful operations. 


WRITE US YOUR 


DRILLING PROBLEMS 


PARIS MANUFACTURING CO., INC. 


PARIS, ILLINOIS 





































De Teer . {ttached to Truck 


rs used with motor. This new dual unit has 
safety lights, sand suppressor that permits 
the operator to protect oncoming traffic, 
mercury automatic clutch that automatically 
“breaks” the power flow when the unit is 
stopped by rocks, etc., or when engine is 
turned off, and dual drive that requires 
less than five minutes to change from one 
to another. Other features are standard tire 
width, adjustable deflectors, self feeding 
hopper, inverted cone type agitator, and all 
standard parts throughout. It is made of 
boiler steel plate throughout, electro-welded 
at all vital points, and weighs 550 Ib. It 
operates from an air-cooled engine, foot 
starter, throttl mounted at top of 
safety rail, and engine engages at 800 r.p.m., 
a precaution against gear breakage. Further 
information can be obtained from Roaps 
AND StrEETs by referring to 


control 
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New Portable Asphalt Repair Plant 


For street and highway repair work, a 
one-unit complete portable asphalt plant 
with capacity of 8 to 10 tons per hour, has 
been brought out by the White Manufac- 
turing Co., Elkhart, Ind., as an addition 
to its line of smaller repair trucks and 
larger maintenance plants. The new model 
is designated as L-8 and contains numerous 
features of the larger White machines. 
Conspicuous among them is the internally 
fired rotating dryer and air operation of 
discharge mechanism. Drying drum is 36 in. 
in diameter by 8 ft. long, mounted on roller 
bearing trunnions and chain driven. It has 
internal longitudinal side shelves for cas- 
cading the aggregate and also an internal 
centrally hung cross-flight which consider- 
ably increases the area of hot steel plate on 
which the material dries. It is fired by low 
pressure oil burner, with fuel fed by engine 
driven pump and air supplied by Worthing- 
ton 2-cylinder air cooled compressor. The 





YOUR PAVING 
TEAM FOR 41 


@ Mechanized Production Units—the new Blaw- 
Knox CONCRETE SPREADER and the new 
BlaW-Knox model “X” FINISHING MACHINE, 
working together or separately, are today’s most 
widely discussed developments in the paving 
industry. Either machine can be equipped with 
vibration. 


@ Sure—we'll be glad to tell you about this famous 
paving team for wide and narrow pavements. 
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batch type pug mixer has single axle 
mounted in roller bearings, with individual 
blades set on 90° quadrant, a style of mixer 
used for many years on other White plants 
with excellent results. Its capacity is 750 Ib. 
per batch. Asphalt is heated in 220-gal. 
kettle, with two oil burners, fire-proof top 
and thermometer. Power is furnished by 
one Continental 6-cylinder 32-h.p. engine 
which drives the dryer drum, pug mixer, 
air compressor, fuel pump and cold loading 
elevator. Simplicity of operation is stressed 
in this unit. One man standing in front of 
mixer has three small levers to control the 
air operated cylinders attached to dryer, 
mixer and measuring hopper discharge 
gates. A valve admits hot bitumen to a 
graduated measuring trough which is manu- 
ally dumped over the full length of the 
mixer. Another man is required to super- 
vise operation of the machinery and to see 
that aggregate is continually feeding into 
the elevator boot. Other features which are 
emphasized are the mounting of the com- 
plete unit on one chassis. with semi-elliptic 
springs and pneumatic tires. When machine 
is to be moved, the elevator is swung on a 
pivot into position parallel to the frame 
where it is held during transit. The only 
extra apparatus is a fuel drum. This ma- 
chine makes any type of bituminous mix, 
either for immediate hot application or for 
deferred laying. Its weight is 15,000 Ib. 
vW 
New Printing Machines 

New simplicity of design and new oper- 
ating usefulness are claimed for a new 
printer just announced. Known as _ the 
Model “55” BW Printer, this machine is 
said to be the most compact printer of its 
capacity on the market, since it measures 
only 32 in. wide, 62 in. long, and 48 in. 
high. The Model “55,” a 42-in. printer, 
operates with either cut sheets or roll 
stock. It is stated to print ink tracings at 
from 12 to 15 ft. per minute. A full-view 
speed indicator placed at the center of the 
front, above the feed board, makes the 
speed of the machine readily visible to the 
operator at all times. An exclusive feature 
of the Model “55” Printer is its new print 
and tracing return. The entire top of the 
machine serves as a return tray, and the 
return is so designed that the tracing enters 
the tray on top of the print—in exactly the 
same way as it is inserted in the machine. 
No reversing of the tracing is necessary 
same way as it is inserted in the machine. 
Furthermore, as they emerge from the 
printer onto the tray, exposed sheets stack 
themselves almost automatically. For fur- 
ther information write Roaps AND STREETS, 
and refer to 


Model “55” BW’ Printer 
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WITH THE 
MANUFACTURERS 


Honor J. W. Gardner on Completion 
of 60 Years of Service 


As a symbol of his 60 years of service 
with the Gardner-Denver Co., Quincy, IIL, 
J. W. Gardner, Chairman of the Executive 

Committee of the 
Board of Directors 
of the Gardner-Den- 
ver Co. wears on his 
watch chain a tiny 
gold, diamond-set 
model of a steam 
governor. The token 
was recently pre- 
sented to Mr. Gard- 
ner by his associates, 
and recalls the fact 
that the present 
Gardner-Denver Co. 
grew from the orig- 
inal Gardner Governor Co., world-famous 
for its steam governors, and founded in 
1854 by Mr. Gardner’s father, the late Rob- 
ert W. Gardner. Mr. J. W. Gardner first 
joined his company as a boy of 17, start- 
ing as an apprentice machinist. His service 
includes nearly 30 years as president and, 
in more recent years, as chairman of the 
executive committee of the board of direc- 
tors. Today. with Gardner-Denver air com- 
pressors, pumps, rock drills and mine car 
loaders known throughout industry, the 
60th anniversary of Mr. Gardner’s service 
follows by little more than a week the re- 
cently announced expansion of the company 
through the purchase of a 13-acre plant 
near the main plant of the Gardner-Denver 
Company in Quincy. 





J. W. Gardner 
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Harry J. Schultz Joins Worthington 
Pump and Machinery Corporation 


Harry J. Schultz has been appointed 
Central regional manager of the construc- 
tion equipment division of Worthington 
Pump and Machinery Corporation. He will 
make his headquarters at Worthington’s 
Chicago office in the Daily News Bldg., 


400 West Madison St. Mr. Schultz was 
formerly manager of the Contractors 
Division of the Independent Pneumatic 


Tool Company. He enjoys wide friendship 

with construction equipment distributors 
throughout the country. 
Ww 

General Announces New Distributors 

The General Excavator Co., Marion, O., 

manufacturer of excavators and material 


handling equipment, has appointed the fol- 
lowing distributors: J. S. Main, Seekonk, 


Mass., for the state of Rhode Island. 
Karcher-Wolter-Foley Co.. 300 Wichita 
St.. Wichita, Kan., for the southeastern 


counties of Kansas. Southern Equipment & 
Tractor Co., Monroe, La., for the northern 
parishes of Louisiana. 


Ww 


Buckeye Appoints New Distributor 


The Buckeye Traction Ditcher Co. of 
indlay, O., has appointed the Brandeis 











Machinery & Supply Co., Brook and War- 
nock Sts., Louisville, Ky., as distributors 
of Buckeye road wideners, spreaders, 
trenchers and R-B finegraders. 

Ww 


Union Fork & Hoe Co. Buy Rome 
Grader Corp. 


The business of the Rome Grader and 
Machinery Corporation, 1212 East Domi- 
nick St., Rome, N. Y., has been sold to 
The Union Fork & Hoe Co. of Columbus, 
O. Rome Graders and allied lines will still 
be manufactured at the same location and 
the present personnel will be retained. The 
new division will be known as the Rome 
Grader and Machinery Division of The 
Union Fork & Hoe Co. The new owners 


91 


hope to carry on the business in a larger 
way than has heretofore been possible, and 
to provide for that purpose new facilities 
in the way of additional machine tools and 
other improvements. 

v 


New Distributors for Hercules Co. 


The Hercules Co., Marion, O., has ap- 
pointed the following distributors for the 
Hercules Ironeroller: Scranton Tractor & 
Equipment Co., 1232 Penn Ave., Scranton, 
Penn., for 8 northeastern counties in Penn- 
sylvania. Tractor & Equipment Co., Sidney, 
Mont., in eastern counties of Montana, 
and Karcher-Wolter Foley Co., 300 Wich- 
ita St., Wichita, Kan., for southeastern 
counties of Kansas. 
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refuse. 





A’:Clean Sweep 


for those progressive cities and com- 
munities that want dirt-free streets 
and gutters. 


The South Bend Gutter-Snipe is com- 
pact — short — narrow — fast — 
rugged — economical. It sweeps a 
5\/y foot path. It picks up dirt and 


Its dependable Continental Engine 
‘ > is sturdy, powerful and always 
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® Illustrated above is the through drum shaft 
—with sealed bearings, an —— —— 


which means better performance and longer 
life from Blaw-Knox TAMPING ROLLE 


Blaw-Knox pioneered the Tamping Roller 
for compacting earth fills—introduced the 
double acting spring hitch to absorb shocks, 
the feature of easily renewable tamping feet. 
Blaw-Knox Tamping Rollers are designed 
interchangeably so that they can be 
-~ le, double, three abreast, double roller 

ont and single roller behind, etc. They 
po sturdily built for long life under hard 
service conditions. 


Send for Catalog No. 1736 
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The BURCH DRAWN 
MAINTAINER will do a perfect job on dirt, 


cinder or gravel roads and, it’s economical 


TYPE ROAD | 


because it can be used with the power you | 


now own. 

It is a seven blade machine that handles the 
material four times, thoroughly mixing it 
before it is distributed over the road. The 
rear or finishing blade is reversible which 
permits the material to be moved to the 
right or left as desired. 

Three hydraulic rams are used to lift the 
blades and to adjust the machine. These can 


be operated with either hand or power 
hydraulic as may be ordered. The control 
valve is always within easy reach of the 
operator. 


Write for catalog. 


Manufactured by 


THE BURCH CORPORATION | 


Crestline, Ohio 


Builders of Equipment for Fifty Years 
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G. H. Ford Heads New Test and 
Proving Division of Marmon- 
Herrington 


Announcement of the creation of a new 
Test and Proving Division has been made 
by the officials of the Marmon-Herrington 
Company of Indian- 
apolis, Ind., makers 
of all - wheel - drive 
trucks, tractors and 
military vehicles. To 
head this newly 
created division the 
company has selected 
G. H. Ford, for 
many years chief 
timer at the Indian- 
apolis Motor Speed- 
way. Mr. Ford has 
timed practically all 
of the world’s record 
speed trials conducted in this country. For 
the past eight years he has acted as A.A.A. 
Contest Board official and in co-operation 
with Charles Merz, the A.A.A. Zone Super- 
has officiated at all of the tests, 


G. H. Ford 


| trials and speed runs under official A.A.A. 


sanction in the Indianapolis area. Mr. Ford 
was formerly the representative of the 
duPont Powder Co. as a demonstrator of 
fire arms and commercial explosives. From 
this experience he gained a knowledge most 
valuable at this time in the manufacture of 
projectile resisting units. He has just re- 
turned from a three weeks’ period at the 


| proving grounds of the War Department at 


Aberdeen, Md., where he made a study of 


| the requirements of our War Department 











in the matter of armor plate used in the 
construction of armored cars and tanks of 
the type built by the Marmon-Herrington 
Company. 


Osgood Ap ibe Karcher-Wolter- 
Foley Co. as Distributors 


The Osgood Co., Marion, O., has ap- 
pointed the Karcher-Wolter-Foley Co., 300 
Wichita St., Wichita, Kan., as distributors 
of Osgood excavating and material han- 
dling machinery in the southeastern coun- 
ties of the state of Kansas. 


vW 
J. S. Main Appointed Distributor 
for Osgood 

J. S. Main, well known equipment dealer 
in the state of Rhode Island, has been ap- 
pointed distributor for the Osgood Co., 
Marion, O., manufacturers of excavating 
and material handling equipment. Mr. 
Main’s headquarters will be in Seekonk, 
Mass. 


Changes in Diamond Sales 
Organization 


The Diamond Iron Works, Inc., has ap- 
pointed William E. Wright as sales engi- 
neer for the company. Mr. Wright was 
formerly associated with the Austin-West- 
ern Co. and for the last three years has 
conducted an equipment business in Wis- 
consin. The company also announces the 
transfer of Frank P. Blancett, district rep- 
resentative, from the Southwest territory to 
the East Central territory. Mr. Blancett, 


prior to joining Diamond about a year ago, 
was engaged in the equipment business in 
Zanesville. 
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ROLLED STEEL 
CONSTRUCTION 
for GREATER 
STRENGTH 


@ The special welded construc- 
tion formerly used only in cus- 
tom-built buckets for extra heavy 
service in steel mill and dredg- 
ing service is now featured 
throughout the entire Williams 
line. You'll do faster work— 
move more yardage with these 
Williams Buckets. 


POWER ARM AND 
MULTIPLE ROPE TYPES FOR DIGGING 
AND MATERIAL REHANDLING 
DRAGLINE-POWER WHEEL-DREDGING 
STEEL MILL BUCKETS 
% YD. TO 16% YD. CAPACITIES 


Williams Buckets and Parts are car- 
ried by distributors in all parts of the 
country ... Bulletin FREE on request. 


THE WELLMAN ENGINEERING CO. 


7003 Central Ave. ¢ Cleveland, Ohio 


WILLIAMS 
Bucktis 


built by WELLMAN 





Link-Belt Speeder’ Corp. Appoints 
Horace Niles District Manager 


Hayes Parsons, sales manager, Link-Belt 
Speeder Corporation, shovel-dragline-crane 
manufacturer, 301 West Pershing Road, 
Chicago, anounces the appointment of Hor- 
ace L. Niles as district manager for the 
Pacific Northwest. For the past several 
years Mr. Niles has represented another 
well-known shovel in the 
same territory. In order to become better 
acquainted with the organization, the com- 
pany’s policies and products, Mr. Niles re- 
cently spent two weeks at the Cedar Rapids 
and Chicago plants of Link-Belt Speeder 
Corporation. He is now back in the terri- 
tory, and will make his headquarters at 
Howard-Cooper Corporation, East Third 
and Hawthorne, Portland, Ore. 
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Southern Equipment & Tractor to 
Handle Osgood Equipment 

The Osgood Co., Marion, O., has an- 
nounced that the Southern Equipment & 
Tractor Co., of Monroe, La., will handle 
their line of excavating and material-han- 
dling machinery, including the new Osgood 
Mobil-Crane, for the northern portion of 
the state of Louisiana. 








NEW TRADE LITERATURE 








Creosoted Laminated Culverts——Prefab- 
ricated culverts which can be erected by 
unskilled field labor and which withstand 
loads in excess of 20,000 Ib. are described 
in the booklet “Pressure-Creosoted Lami- 
nex Culverts” (Form G-16) published by 
Koppers Company, Wood Preserving Divi- 
sion, Pittsburgh. These culverts are made 
of laminated, pressure-creosoted wood, with 
sections interlocking cornerwise and length- 
wise to form a solid, unified construction. 
Drawings and photos show how they are 
assembled. A table lists sizes obtainable. 
Details of the lumber and the preservative 
treatment used are given. 


Pumping Concrete—A catalog on the 
Rex Pumpcrete has just been issued. It de- 
scribes the 1941 Pumpcrete models which 
are now equipped with a 3-way selective 
drive on the double cylinder models. This 
drive enables the operator to pump concrete 
through both cylinders simultaneously to 
gain full pumping capacity or to shut down 
either side of the pump without interfering 
with the continuous flow of concrete from 
the other cylinder. On pours where two 
points are being placed simultaneously, the 
3-way selective drive allows the operator 
to slow up the flow of concrete in either 
pipeline to regulate the rate of pour. The 
new catalog includes information on pipe- 
line handling, informative data on the types 
of jobs Pumpcrete is especially adapted to 
and complete specifications and dimensions 
for the machines themselves. Copy of the 
catalog can be obtained from Roaps AND 
Streets by referring to 
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CUT DRIVING SCHEDULE 
FROM 4 TO 2 MONTHS 


@ Construction of a 
grade separation for the 
Long Island Railroad in 
Queens, New York City, 
involved the installation 
of 5,700 piles along a 
1% mile length. Mono- 
tubes were approved for 
the job after tests proved 
their ability to carry the 
specified 40-ton work- 
ing load safely. 


The 18’ 8” tapered 
steel casings were in- 
stalled by Tully & Di 
Napoli, Long Island 
City, N. Y., who jetted 
the Monotubes to near 
final position, then 
drove the following day 
to final penetration. Fig- 
ures show an average of 
one Monotube was in- 
stalled every 3 minutes. 
As a result, the original 
driving schedule of 4 
months was cut in half. 


Speed, savings, safety 
.-» Monotubes bring all 
three to foundation 
work, and there’s a 
gauge, taper and length 
to meet every soil con- 
dition. Write 
today for 
copy of Cata- 
log No. 68A. 














THE UNION METAL 
MANUFACTURING CO. 


CANTON, OHIO 




















WITH THIS 


RAPID PAVEMENT BREAKER 
FASTEST CoNTxoLten MACHINE 


BREAKS FROSTED GROUND, CONCRETE 

ROADS, BRIDGE DECKS AND TRENCHES. 

ADAPTABLE FOR TAMPING AND POST 
HOLE DIGGING 


NOT A DROP WEIGHT 


USED EXTENSIVELY ON STATE AND 
GOVERNMENT PROJECTS 





CONCRETE CUTTING CORP. 
OF AMERICA 
607 Degraw St. BROOKLYN, N. Y. 














HUSTLE 
WITHOUT 
BUSTLE 


We're hustlers when 
the occasion demands 
but we don’t make any 
noise about it. Our serv- 
ice is as cheerful and 
quiet as it is speedy. 


Emil Eitel 
Karl Eitel 
Otto K. Eitel 


InN THE 
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Corrugated Metal Culverts.—A new cata- 
log on its Penco corrugated metal culverts 
has been issued by the Penn Metal Corp., 
Oregon Ave. and Swanson St., Philadel- 
phia, Pa. These pipes which are made from 
Normandy iron or Hampton steel, are illus- 
trated and described in the catalog. Tables 
of standard sizes and recommended gauges 
and gauges and lengths are given. In addi- 
tion some useful information on carry load 
and water carrying capacity of culverts is 
given. 


Portable Air Compressors. — Bulletin 
C-40 issued by the O K Clutch and Ma- 
chinery Co., Columbia, Pa., is devoted to its 
line of portable air compressors. The types 
of compressors are illustrated and described. 
In addition specifications are given for 
single and two stage compressors and for 
gasoline driven and diesel engine driven 
compressors. Details of construction are 
illustrated and described and several pages 
are given to illustrations and description of 
applications of the portable compressors on 
construction jobs. 


Pneumatic Tools—Eight new pneu- 
matic tools are featured in the Thor No. 
52 Pneumatic Tool Catalog of Independent 
Pneumatic Tool Co. The catalog is fully 
illustrated by tool and action pictures and 
gives complete specifications on the entire 
line of Thor pneumatic tools and acces- 
sories, including :—Rotary and piston air 
drills; close corner drills; wood boring 
machines ; wrenches and heavy tube rollers; 
rotary brushes; grinders; nut setters; 
screw drivers and tappers; core and rivet 
busters; chipping, riveting, scaling and 
staybolt hammers ; balancers ; motor hoists ; 
holders-on; bench and floor rammers ; rivet 
sets; rivet squeezers; sanders and saws; 
grinding, sanding, riveting and other ac- 
cessories, Copy of the catalog may be ob- 
tained by writing Roaps AND STREETS. 


Automotive Rings—Types of automo- 
bile piston rings used to restore perfor- 
mance in cars with various cylinder wear 
conditions are explained in a leaflet pub- 
lished (Jan. 14, 1941) by Koppers Com- 
pany, American Hammered Piston Ring 
Division, Pittsburgh, Penn. Different com- 
binations of specialized compression and oil 
rings are recommended for varying de- 
grees of cylinder wear, with and without 
the operation of a (Koetherizer) machine 
re-boring the cylinders. Illustrated, too. is 
that corrects piston slap by resizing pistons 
to their original diameter. 


New Excavator—A new large-capacity 
excavator, the P&H Model 955, is described 
in a 30-page booklet issued by the manu- 
facturers, the Harnischfeger Corporation of 
Milwaukee. The standard Model 955 is 
available as a 2%4-yd. shovel, a 3-yd. drag- 
line, a 3-yd. clamshell, or a crawler crane. 
There is also a long-range model capable 
of handling a 3-yd. dragline bucket on a 
110-ft. boom, or a 4-yd. clamshell bucket. 
This model is equipped with extra-long 
crawlers and wide shoes for maximum sta- 
bility and low ground pressure. Details of 
the machine and of its mechanism are de- 
scribed and illustrated in Bulletin X-21-1. 
copies of which may be obtained by address- 
ing the Harnischfeger Corporation, Mil- 
waukee, Wis. 
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For Better Roads, put a WORKMAN 
Machine on the job. 3 sizes: 
THE GENERAL ¢ THE SUPER 
THE MASTER 
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CRUSHING 
SCREENING and 
WASHING UNITS 


@ UP TO 2000 TONS A DAY @ 


Pre 
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Elevators ease “GATOS” 

Sweepers ceders Centrifugal 
Screens ettles Air Separa- 
Wash Boxes Conveyors tors 











UNIVERSAL ROAD MACHINERY CO. 
Kingston, N. Y. 
Canadien Representatives: F. H. Hopkins & Co., Ltd. 




















340 Canada Cement Co., Montreal, Que., Can. 
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